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Stop That! (0.2% 


time and money when you dope wick to pack small valves 





Oil, Graphite and your time make wick expensive 
and thenit don’t last. The up-to date method is 


PALMETTO 


TWIST PACKING 


ready to apply, suited to all size valves by un- 
stranding. Comes on a neat tin spool in a dust- 
proof box and the valve stays packed. Braided 


round and square over } inch. 


BE UP-TO-DATE 


Let us send you free working samples 


GREENE, TWEED & CO. 


Sole Manufacturers 
109 Duane St., NEW YORK 





POWER AND THE ENGINEER. September 15, 1908. 





There is no Tube Cleaner that can do 








the wide range of work done by 


The Dean Boiler Tube Cleaner 





In the first place, it is the only cleaner that removes both soot and scale 
in the same operation. 

It is the only cleaner that cleans with equal thoroughness the tubes of 
both water tube and return tubular boilers. 

The reason for this is simple enough: It removes scale by vibration; the 
same vibration that jars off the scale from one side of the tube dislodges the 
soot from the other. Then, by changing the vibrator or hammer, you may 
have a water tube or fire tube cleaner, as you desire. 

In the second place, it can be used with equal safety in thin copper con- 
denser tubes and heavy iron 
tubes because the force of its 
blow can be regulated—made 
lighter or heavier without any 


Oe regard to the steam or atr pres- 
Removing Scale From Water Tube Boilers. sure employed 








Finally, the Dean can be 
equipped to permit of opera- 
tion in two or more different 
sizes of tubes. 








Sof Oem WY There is no scale too heavy 
he 49 or tenacious for the Dean to 

Removing Scale From Returu Tubular Boilers remove. It cleans 10 to 30 
tubes anhour. It leaves the tubes as clean as a gun barrel. 

We want you to see the superiority of the Dean over other methods of 
cleaning boilers. We'll loan you the tool, free of charge, for a thorough test 
in one boiler. If you are not both happy and satisfied over the results after 
the test, box up the tool and return it at our expense. 

Write for our booklet, ‘‘From Water To Steam,” anyway. 





The Wm. B. Pierce Co., 
Jewett Building, Buffalo, N. Y. 


London Office, Chicago Office, 
13-15 Wilson St., Finsbury, London, E. C. 1001 Monadnock Building, Chicago, Ill. 
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If Any Express Company Can Reach You 
We Will Send You 


FREE 


A Large Can of Keystone Grease 
A Fine Brass Grease Cup. 
An Engineer’s Collapsible Lunch Box 









































We want you to prove to your own 
satisfaction (without expense to you) 
the wonderful value of 


Keystone 
Grease 























‘ ever CECE EPEC CTT TTT TET Tee re 
Fill out and mail to us today the attached coupon nee 
. s am _: PPerrererrerrererrercits 
and receive, express paid, the three above-named a 
articles. All we ask in return isafairtrialon your =— [cv tthe 
engines of KEYSTONE GREASE, the World’s IN oa cis is ehacddeteucanes 
Greatest Lubricant. Its commistemcy 18 tine GAG ff once cece ecsccssessccceceses renee 
Winter and Summer—it outlastsallotherlubricants3 |. 00... 
to 50 times over. Prove itin yourplant. Write now. we ial oe aduuesen 
See Our Advertisement On Inside Back Cover. On what bearing will sample be tested? 
KEYSTONE LUBRICATING CO., |! 
°9 
rere eT ey rere re re 
Dept. B. PHILADELPHIA, PA. 
New York City Office—96 Warren St. New England Office—10 Oliver St., Boston, Mass. Pe A TE ines macnn tenn ceness 
Chicago Office—1210 Tacoma Bidg. Southern Office—610 Chartres St., New Orleans, La. Sept. 15. 08, Dept. B 
Northwestern Ottice and Warehouse—502 McPhee Bldg., Denver, Col. OS. 26, 0s, Dept. 











San Francisco Office and Warehouse—268 Market St., San Francisco, Cal. 
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They Will If You Will 
Let Them 


Daniel’s P. P. P. Packing is a great dollar saver—time and labor saver, too! 
Just pack your engine with Daniel’s P. P. P. and when the time comes to re- 
pack, as you would with other packings, you’ll find that it isn’t necessary. 
Right there your wisdom in using P. P. P. Packing saves the cost of extra 
packing—and the bother of packing it also. Pleasant surprise indeed! And 
you have many such surprises before P. P. P. wears out. Even then, it’s 
simple work—just add an extra ring, screw up the gland with your fingers 
and forget it. 


The only time you should remember P. P. P. is when you are not using P. P. P. 
No packing is so popular as Daniel’s P. P. P. This popularity is increasing 
yearly—so are the imitations of P. P. P., which unscrupulous dealers hope to 
float on this wave of P. P. P. popularity. Don't get caught—insist on the 
genuine—Daniel’s—let it alone if it isn’t. It will pay you to. 





Write for illustrated P. P. P. Booklet. 


QUAKER CITY RUBBER CoO., 


Philadelphia Pittsburg Chicago 
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The House of Dearborn 


HERE is always one great pioneer and 
T leader in the development of every 
important industry. ‘Twenty years 
ago, the fact that great savings could 
WwW be made in fuel consumption and that 

boilers and boiler tubes could be made 
to last much longer, but for the det- 
rimental action of boiler feed waters, interest- 
ed some young chemists in Chicago in the 
possibility of surmounting this difficulty by 
making careful analytical study of different 
classes of waters, and finding scientific re- 
agents for the elements that produced the 
trouble. 


Thus began the work of the DEARBORN COMPANY. That it 
has been successful is attested by the fact that thousands of steam plants use 
their products, prepared according to analysis of the waters, and find abso- 
lute relief from the troubles formerly experienced. 























With its large corps of representatives, all of whom are mechanical ex- 
perts, working in all sections of the country, backed by the scientific labo- 
ratory work done at Chicago, the Dearborn Company is able to give personal 
attention to every case, making careful study of the water and plant condi- 
tions and furnishing treatment that exactly meets requirements. 
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A Power Plant 
-Necessity-— 


SMOOTH-ON 
IRON CEMENT 


is without an equal for repairing 
leaks in boilers or tanks, blemishes 
or blow holes in castings, making 
tight screw thread joints and all 
similar jobs. It is easily applied as a 
paint, paste or putty and it 


Expands whea Metallizing 


One engineer, Mr. D. R. Miller, 


who has used it, says: 





“I am dumfounded at the results. It surpasses any- 
thing I have ever come in contact with; it ts simply a 
liquid iron. I recommend it for all purposes for repair- 
ing; the greatest moncy-saver I ever saw.” 

















Let us send you testimonials de- 
scribing some of Smooth-On’s re- 
markable performances. 

It is an absolute necessity in every 
power plant. 








Write for Catalog and Prices. 





Smooth-On Manufacturing Co. 


572-574 Communipaw Ave., Jersey City, N. J. 





Chicago Warehouse, 61 N. Jefferson St. San Francisco Warehouse, 94 Market St. 
Enghsh Branch, 8 White St., Moorfields, London, E. C. 
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Reduction 





Senet Position of Grate Shaking Movement 


McClave Grate presents a fire surface especially 
adapted to prevent the waste of fine, unconsumed 
fuel. It’s shaking motion does not increase the 
size of the openings. 


The Argand Blower furnishes a large volume of 
air thoroughly mixed with steam and delivers it 
with very little noise. 


This grate and blower combined reduce fuel 
cost to the lowest possible terms while actually 
increasing the steaming efficiency of the plant. 








Divided Cut-Off Whole Cut-Off Movement 


WRITE 


McCLAVE- BROOKS CO., 


Scranton, Pa. 


BRANCH OFFICES : 
Charles N. Hays, Sales Agent, Fisher Building, Chicago. 
Empire Building, Pittsburg. 














Argand Steam Blower 




















POWER AND. THE ENGINEER. September 15, 1908. 











Make Your Decision—Then Buy!! 
Do Not Be Influenced. 


Look Into The Merits of 












AUTOMATIC 
INJECTOR 


And We Know What Your Decision 
Will Be. 


WE CLAIM THAT our 24 years’ experience has enabled us to give engineers the most economical 
boiler feeder. We mean---STEAM ECONOMY. A few dollars saved in the cost of a good Injector cuts no 
figure. The saving in steam, which means fuel, will save the difference many times. With care they will 
last as long as the boiler, and that’s long enough. Our construction is such that no pet-cock to drain In- 
jector is necessary, always leaking and a source of annoyance. Can always supply one if wanted. BUT 
YOU DO NOT WANT IT. 








The Most Economical Liquid Elevator In Use. 
IT WILL LIFT 25 FEET OR LIFT 1 FOOT AND ELEVATE 125 FEET. 


USED SUCCESSFULLY IN 
CREAMERIES, CHEMICAL WORKS, MINES, TANNERIES, BRICKYARDS, GAS WORKS, 
PAPER MILLS, BREWERIES, DISTILLERIES, ETC. 














Send for catalog No. 28, showing our full line of Water Gages, Gage Cocks, Oil Cups, 
Grease Cups, Water Heaters, Lubricators, Ete. 


Every engineer should read the “ENGINEER & FIREMAN.” Send name and address for free sample copy. 


PENBERTHY INJECTOR COMPANY, 


(LARGEST MANUFACTURERS OF INJECTORS IN THE WORLD). 
355 HOLDEN AVE., DETROIT, MICH. 


“Hes {NEW YORK CITY. CANADIAN FACTORY, 
BRANCHES | LUNDON, ENGLAND. ; WINDSOR, ONTARIO, CANADA 






































September 15, 1908. POWER AND THE ENGINEER. 9 





WELL 


IT 15S 


GARLOCK 
PACKING 


AND 


GARLOCK FIBROUS 


OR 


PITT METAL PACKINGS 
ARE THE BEST 





YOU DO NOT HAVE TO TAKE OUR WORD 
FOR THIS. WE WILL BE GLAD TO PROVE 
IT TO YOU. THERE ARE NOW THOUSANDS 
OF ENGINEERS THAT KNOW IT. 


PACKINGS IN ALL FORMS FOR ANY CLASS 
OF SERVICE OR AGAINST ANY CONDITIONS. 





HOSE, BELTING, VALVES 


AND 


ENGINE ROOM SUPPLIES 





a. 
a 
Se Aap, 
J 


“The Avtévavers N.Y. CATALOG? 


HAVE YOU A COPY OF OUR 





THE GARLOCK PACKING CO., 


MAIN OFFICES AND FACTORY, - PALMYRA, N. Y. 
Philadelphia New York Chicago Denver 

San Francisco St. Louis Cleveland Seattle 

New Orleans Pittsburg Baltimore Palmyra 
Birmingham, Ala. Buffalo Los Angeles Hamburg, Ges, 
Ellwood City, Pa. Detroit Portland, Oreg. ETC, 


Cincinnati Norfolk Salt Lake City 
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The Burt Unit System of Oil 
Filtration 





allows for unlimited ex- 
pansion to take care of 
any amount of oil used. 
Units may be added at 
any time, and the capac- 
ity of the system is in- 
creased 200 to 250 gal- 
lons per 24 hours by each 
such addition. Unit fil- 
ters save drip oil, by a 
process of filtering, washing and cleansing, and return it absolutely pure. ‘Thus your oil can be 
used over and over again, and 50 to 75% of your oil bills is saved. The U. S. Steel,Corp. have 
recently sent us their 8th order calling for 13 units. 






Three ‘“‘Units’’ connected and operated as one filter. 












SEND FOR OUR 96-PAGE CATALOG. 


THE BURT MFG. CO., 232 Main St., AKron, 0., U.S.A. 


Largest Manufacturers of Oil Filters in the World. 


Burt Exhaust Heads for 
Condensation 


give certain protection to roofs, walls and side-walks by 
separating every bit of condensation} water and oil from 





exhaust. steam. They are stronger,and more durable than 
any others as they have, malleable iron bases and drips 
(galvanized). All seams and attachments-are perfectly water — i 
tight. The “Burt” returns the condensation to the boiler and ag | bon usr we 


also acts as an efficient muffler for the exhaust pipe. <a 










The Baldwin Locomotive Works have 55 Burt Exhaust 
Heads in use at the present time and the Pullman Com- 
pany 33. 


SEND FOR OUR 96-PAGE CATALOG. 


The Burt Mfg. Company, 


232 Main Street, AKron, O., U. S.A. 


Also Supplied by Engine Builders, Dealers and Power Contractors. 
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Pacific Light and Power Company's Plant 


A Modem Steam Power Central Station Just Completed at Redondo, 
Cal., in Which Reciprocating Engines Were Adopted as Prime Movers 





A most interesting example of recent 
steam power-plant design is the station 
of the Pacific Light and Power Com- 
pany, at Redondo, California. Possibly 
the feature which will first attract the 
attention of Eastern central-station engi- 
neers is the adoption of reciprocating en- 
gines in preference to steam turbines for 
the prime movers. It is interesting in 
this connection to note that the first cost 








consumption of prime movers, efficiencies 
of boilers and various auxiliaries under 
ideal conditions were considered of no 
protection under commercial conditions of 
variable load, a definite complete plant 


economy was guaranteed, based on a com- 
mercial railway load, subject to penalty 
and bonus stipulations. 

A further feature of interest was the 
stipulation in the contract that the plant 








than six months previous to the test, it 
was considered that the endurance run 
was unnecessary and the test period was, 
therefore, reduced from ninety to fifteen 
As a result of the test, which was 
probably the most elaborate power-plant 
test ever undertaken, the committee in 
charge has reported an actual economy, 
under commercial load, which has not 
only earned for the contractors the largest 


days. 





VIEW OF ENGINE ROOM OF PACIFIC LIGHT AND POWER COMPANY'S STATION 


of this plant has not exceeded by 5 per 
cent. that of a turbine station. 
Considerably at variance with the cus- 
tomary method of procedure with large 
plants, the purchasers, desiring to secure 
the most reliable and economical steam- 
power plant possible, intrusted the de- 
sign of this station to a firm of contract- 
ing engineers with which was placed a 
fixed-sum contract for the entire installa- 
tion. As customary guarantees for water 


be started and operated by the contractor 
for a period of at least three months prior 
to the economy test, also during the test, 
in order to organize the operating crew 
thoroughly and perfect the adjustment of 
the apparatus. 

The test to determine the economy of 
the plant was to have been of ninety days’ 
duration on one unit operating on a com- 
mercial railway load. Inasmuch as the 
plant had been operated regularly more 


amount of money ever paid as a bonus on 
a steam-power plant guarantee, but has 
also exceeded the economy of any cen- 
tral station of published record. 

The contract for this station was 
placed with Charles C. Moore & Co., of 
San Francisco, and the plant has a nomi- 
nal capacity of 15,000 kilowatts, there 
being three units of 5000 kilowatts each; 
the contract covered the entire plant in- 
stallation, including machinery founda- 
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tions, excepting the switchboard, building, 
circulating water-pipe line, wharf and any 
other work outside of the building, and 
the plant, within the contract limits, was 
designed by C. R. Weymouth, chief of the 
engineering department of Charles C. 
Moore & Co. 

The Pacific Light and Power Company 
is engaged in both lighting and power 
supply, but the greater part of the output 
‘of this station is used for operating the 
railways of Los Angeles and. suburban 
towns, including all of the well known 
Huntington system of interurban rail- 
In order to obtain an ample sup- 
ply of water for condensing purposes, the 
plant was located at Redondo, a beach 
town eighteen miles southwest of Los 
Angeles. The fuel situation is ideal. Crude 
oil is obtained from wells near the plant, 
in which the company is largely inter- 
ested. Owing to the system of oil firing 
in use, the boiler-room labor cost is low. 
‘Consideration of these facts in connection 
with the remarkable economy attained 
warrants the statement that this plant is 
developing steam power at a cost probably 
lower than that of any other large Ameri- 
can central station. 

The panel system of design was _ fol- 
lowed, as will be noted from the accom- 
panying drawings. Owing to the fact that 
each main engine consists in reality of 
two compound engines connected to one 
‘shaft, each having its independent steam 


roads. 








SHOWING THE NO. 3 
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FIRING 


and exhaust connections, a further sub- 
division has been possible with each unit 
in the connection of one-half of the panel 
of boilers to each high-pressure cylinder, 
and the provision of a separate condenser 
and air pump for each low-pressure cylin- 
der, giving in effect the freedom from 


ALLEY BETWEEN BOILER PANELS 


breakdown corresponding to six instead 
of three plant units. 


THE BolLers 
There are six Babcock & Wilcox boil- 
ers in each pane) corresponding to each 
main engine, five boilers being operated 
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HARRISBURG 





EXCITER ENGINE 
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on the normal load and one being kept in 
reserve. The waste gases from the boiler 
furnaces discharge through short rein- 
forced concrete flues to centrally situated 
chimneys of reinforced concrete. A novel 
feature of the boiler plant is the use of 
secondary tight-fitting sliding dampers, 
which are completely closed during 
standby period, to cut down fuel loss 
due to circulation of cold air through the 
boiler setting. Peabody oil-burning fut- 
naces are used and the oil is supplied to 
the burners by steam-driven pumps. 
There are three burners to each boiler. 


> 
, 
> 


— —. 9°34! 


The eighteen boilers are arranged in 
nine batteries of two boilers, three bat- 
teries comprising one “panel.” Each 
boiler contains twenty-one sections, each 
section having fourteen tubes 4 inches in 
diameter and 18 feet long. There are 
three steam and water drums 42 inches 
in diameter. The total effective water- 
heating surface per boiler is 6042 square 
feet. The boilers are designed for 200 
pounds working steam pressure, and the 
pressure at the engine throttles is 175 
pounds gage. Each boiler is equipped 
with one Babcock & Wilcox forged-steel 
superheater, designed to give approxi- 
mately 100 degrees Fahrenheit superheat 
at the boiler nozzle. This superheat can 
be slightly increased or decreased at will 
by the arrangement of baffling over the 


first pass. The superheat at the engine 
SECTIONAL ELEVATION OF BOILER, SHOWING OIL FURNACE, SUPERHEATER, ETC. throttles is 80 to 90 degrees. 
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PLAN OF BOILER ROOM. PACIFIC LIGHT AND POWER COMPANY’S STATION 
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There are two_ reinforced - concrete 
chimneys, each 13 feet in diameter and 
125 feet high. The flue gases pass from 
the boilers to the chimneys through re- 
inforced concrete flues; these have proved 
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comprising one vertical and one _hori- 
zontal cylinder and the same arrangement 
of low-pressure cylinders. As usual with 
this make, a superheating receiver is pro- 
vided between the high-pressure and low- 
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and are equipped with the standard MclIn- 
tosh & Seymour gridiron valves and 
valve gear, except that the governor, 
which is also the standard type used by 
the builders, controls the point of cutoff 
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highly satisfactory, although slight heat 
cracks have developed in several places. 


THE ENGINES 


There are three McIntosh & Seymour 
compound condensing engines, each unit 











VIEW OF BOILER-ROOM PIPING DURING ERECTION 


pressure cylinder of each unit, super- 
heated steam being supplied to the heating 
coils at boiler pressure. The condensa- 
tion from these coils is almost as hot as 
the water in the boilers. The engines are 


34 and 70 inches bore by 56 inches stroke, 


through auxiliary valves on both high- 
pressure and low-pressure cylinders, the 
main admission valves having fixed travel. 
The governor is equipped with a delay- 
ing dash pot for facilitating parallel 
operation. The dash pot retards the gov- 
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ernor weights for a small fraction of a 
second, thereby preventing any oscillation 
of two or more units from becoming 
amplified. 

Each engine is also fitted with an elec- 
trically operated speed-changing mechan- 
ism applied to the governor; this is oper- 
ated by a small motor which is controlled 
from the switchboard gallery. This ar- 
rangement allows the engine to be speeded 
up or down four or five revolutions while 
running, to bring the generator into 
synchronism, and is also used to divide 
the load between engines. 

Metallic packing is used on all piston 
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the fresh water for cooling the bearings 
flows within the tubes and salt water is 
circulated around the tubes, being taken 
from condensing-water suction mains. 


THE CONDENSING EQUIPMENT 

The plant contains six Wheeler “Admir- 
alty” surface condensers, one being con- 
nected directly to each low-pressure cylin- 
der of each main engine. Each condenser 
contains 5200 square feet of cooling sur- 
face; the ttibes are of brass, 34 inch out- 
side diameter, with walls No. 18 B.W.G. 
in thickness. In addition to the regular 
cooling surface of each condenser, there 
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be cut out of service, the exhaust steam 
from both low-pressure cylinders may be 
led to the remaining condenser, making 
non-condensing operation unnecessary ex- 
cept for a failure of circulating water or 
the breakdown of both condensers at one 
time. Actual operation but a 
slight falling off in vacuum due to this 
doubling of the load on one condenser. 
Eliminating air leaks in exhaust pipes 
and minimizing the loss of vacuum due to 
pipe turns has been given very careful 
consideration in all its details, the vacuum 
joints being as carefully made as in high- 
pressure steam piping. In regular opera- 


shows 





Way 


rods and valve rods. The engine cylin- 
ders are supplied with oil by force-feed 
oil pumps. 

Previous to acceptance of the plant a 
demonstration was made which showed 
that a unit could be successfully operated 
with one, two or three of the four cylin- 
ders; also with one end of any cylinder 
out of commission. 

The main engine bearings and guides 
are provided with water jackets for cool- 
ing, and fresh water is circulated through 
the jackets by small pumps. The dis- 
charge water from the jackets is cooled 
by means of a small surface condenser; 
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VIEW OF ENGINE FOUNDATIONS 


is provided in the upper compartment a 
series of tubes comprising what is termed 
a Volz heater. After being discharged 
from the air pump the condensed water 
passes through this heater under atmos- 
pheric pressure and is heated to within a 
few degrees of the temperature of the ex- 
haust steam surrounding the heater tubes. 
The make-up water is also brought in at 
this point, securing the benefit of heat 
which would otherwise be wasted. 

The provision of two condensers on 
each unit, with cross-connected exhaust 
passages, is a convenient feature. Should 
it become necessary for one condenser to 











tion with ample water at 70 degrees 
Fahrenheit a vacuum of from 28 to 28% 
inches is easily maintained. 

Each condenser is provided with an 
Edwards triplex suction valveless air 
pump, motor driven. Each air pump dis- 
charges into a vertical stand pipe to 
eliminate entrained air, after which the 
water subsequently used as boiler feed 
passes through the Volz heater in the 
upper portion of the condenser shell, as 
previously mentioned. Each of the Ed- 
wards pumps has cylinders 16 inches in 
diameter with 10 inches stroke. The con 
densed steam and non-condensable vapors 
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flow continuously by gravity from the 
condenser to the base of the pump and 
are removed by the conical bucket or pis- 
ton peculiar to this pump. The pump is 
driven by a 25-horsepower General Elec- 
tric induction motor mounted on an ex- 
tended base and geared to the pump 
through a rawhide pinion; only one-fifth 
of the rated power of the motor is re- 
quired during normal conditions of load. 
The motors receive current from the gen- 
erator of the unit to which they belong; 
consequently, the air pumps start up 
gradually and automatically with the main 
engine. 

A siphon system of suction and dis- 
charge pipes for circulating water was 
adopted by reason of the location of plant, 
the use of a conduit or canal system be- 
ing impossible. There are two 50-inch 
suction mains and one discharge line of 
the same size, supported on a pile wharf 
carried out to deep water at low tide. 
The suction pipes are primed by means 
of a large motor-driven vacuum pump 
operating through a 4o-foot* standpipe, 
which prevents the carrying of water into 
the vacuum-pump cylinders. When once 
started, suction is maintained by three 
engine - driven centrifugal circulating 
pumps, located in the pump pit, there 
being one pump for each unit. Each 
pump has separate connections to both 
suction lines and all pumps discharge into 
a common supply main having inlet con- 
nections to all condensers; all condenser 
outlets are connected to one return main. 
The flexibility of this arrangement is ap- 
parent. Any pump may be used to sup- 
ply any set of condensers; although when 
two or more pumps are running their 
operation is necessarily in parallel. The 
regulation of relative amounts of water 
through various condensers accom- 
plished by the condenser discharge valves; 
the engines are speeded up or down and 
the number of engines in service is in- 
creased or decreased as load conditions 
require. 

Each of the circulating pumps has a 20- 
inch discharge and two 15-inch suctions. 
Each pump is provided with an outboard 
bearing of the ring-oiling type, and the 
pump and bearing are mounted on ‘an ex- 
tension of the engine base. Direct-con- 
nected to each pump there is a 9x1714xI2 
Harrisburg tandem compound noncon- 
densing piston-valve engine. The limit- 
ing speed of the engine is controlled by a 
throttling governor, but an adjustable 
eccentric is provided for adjusting the 
point of cutoff to obtain 
economy. 


is 
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FEED-WATER Pumps AND HEATERS 
That portion of the feed water for the 
boilers which passes through the Volz 
heaters in the condenser shells next passes 
through marine-type filters or oil separa- 
tors, after which it enters the suction 
main of the feed pumps and is sent to the 


boilers through auxiliary heaters, along 
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with the condensed exhaust from the 
steam-driven auxiliaries; all auxiliaries 
except the air pumps are driven by non- 
condensing steam engines. 


The air pump discharge is 


pumped 


Boiler Room 
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in the top of the filter, passes down 
through the filtering material and out at 
the bottom to a standpipe, maintaining a 
complete submergence of filtering 
material. Owing to the low velocity of 


the 
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) Circulating 





through 48 inches in 


Each filter has 


filters, 
diameter and 5 feet high. 
five compartments of filtering material, 
which eliminate the greatér portion of 


six Day 


entrained cylinder oil. The water enters 






Pump Pit | 








Platform 


the water through the filter, there is a 
tendency for any oil not absorbed by the 
filtering material to rise to the surface 
rather than to be carried on and into the 
boilers by the downward flow of water. 
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Entrained oil in the exhaust from the 
auxiliaries is so completely removed by 
neans of Cochrane oil separators that 
the condensed steam drained from the 
hody of closed Goubert heaters is as clear 
s drinking water. 

There are four Snow duplex horizontal 
hoiler-feed pumps, having compound 
steam ends, outside center-packed water 
ends. Each pump serves one panel of 
boilers, one of the four pumps being held 
in reserve. There are three Goubert ver- 
tical auxiliary feed-water heaters of the 
multiple-flow type, one for each panel of 
boilers. Each heater contains 1000 square 
feet of effective tube surface. The sup- 
ply of exhaust steam is such that under 
practically all conditions of load all of 
the exhaust from the auxiliaries is util- 
ized in these heaters. 
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wall between the tank compartments and 
the operator. 
between 


There are fire partitions 
adjacent tanks and _fire-proof 
doors connecting the tank compartments. 
The manhole covers in each tank are pad- 
locked, so that it is impossible for an 
operator to set fire to any of the tanks. 

In lieu of steam smothering pipes lead- 
ing to the interior of the tank compart- 
ments, there is provided above each tank 
a steam ring of 4-inch pipe, having a 
number of jets sufficient to provide a 
sheet of steam which would effectually 
cut off any supply of air from the out- 
side and promptly smother any fire which 
might be started. 

As originally laid out there was pro- 
vided a duplicate set of oil-feed pumps 
for each unit, or six oil pumps in all. So 
far, the plant has been operated in this 

















MOTOR-DRIVEN TRIPLEX 


THE FvueEL-o1 PLANT 


The fuel oil is stored in large steel 
tanks having sufficient capacity for from 
30 to 45 days’ supply. The oil is pumped 
into auxiliary tanks outside of the build- 
ing at one end of the boiler room, each 
tank having a capacity of 1000 barrels. 
The tops of the auxiliary tanks are on the 
same level as the boiler-room floor line to 
conform to the underwriters’ require- 
ments. The grade line is about 14 feet 
ibove the floor of tanks, and the sur- 
rounding earth is withheld by means of 
‘ircular retaining walls. These tank pits 
ire roofed over and properly ventilated. 
\ll pipes connecting to the tanks are con- 
trolled by valves located on the boiler 
room side, there being a 3-foot concrete 


WHEELER-EDWARDS AIR PUMP 


AND WHEELER CONDENSER 


way, but it is now being remodeled to 
have one set of pumps to supply the en- 
tire station, requiring but one pump 
operator instead of three on each shift. 

The system of regulation employed is 
an automatic one invented by J. R. Atchi- 
son and C. R. Weymouth, the patents for 


which are controlled by Charles C. Moore 


& Co. The oil is pumped under pres 
sures varying from Io to 50 pounds, de 
pending on load conditions, there being a 
uniform oil pressure throughout all por 
tions of the plant and all burners being 
operated wide open or nearly so. The 
amount of oil burned, with variations of 
load, is controlled by the pressure of oil 
at the oil pumps, the intensity of the fire 
increasing and decreasing in all furnaces 


simultaneously. The oil pressure is auto- 
matically controlled by a steam-pressure 
regulator to maintain a 
pressure on the plant. 
Steam for atomizing the oil is supplied 
to the oil burners through a separate low- 


uniform steam 


pressure main, the pressure in this main 
being automatically controlled by varia- 
tions of oil pressure in the oil main. A 
ratio regulator is used, automatic in its 
action, which maintains such steam pres- 
sure in the main as is necessary to atom- 
ize the particular amount of oil burned, 
corresponding to any momentary oil pres- 


sure. In this particular plant it is found 
that the proper amount of steam for 
atomizing is furnished under a_ steam 


pressure equal to three times the oil pres- 
sure plus 30. 
with the 


This relationship will vary 
type of burner used, relative 
areas of burner orifices for steam and oil. 

The air supply for combustion is con 
trolled by a damper controller, also auto 
matic in its which the 
damper opening with an increase in oil 
pressure and vice versa. 


action, increases 
The movement 
of the controlling lever is due to the oil 
pressure acting on a diaphragm; this 
movement is opposed by the action of a 
spring so that the movement of the main 
lever is proportional to the oil pressure. 
This movement is multiplied through a 
hydraulic cylinder connecting to a rock 
shaft running over all of the boilers in 
one panel. Each boiler damper is con 
nected to this shaft, and the connecting 
levers are set at such angularity with re 
spect to the operating 
the dampers as to give the maximum air 
supply for the various ranges of loads, the 
final adjustment being 
trial at the plant. 

A detailed description of this system of 
automatic regulation for oil firing will 
probably be made the subject of a special 
article in a future issue. 


connecting rods 


made by actual 


THE Pipinc System 

The general arrangement of main steam 
piping is shown by the accompanying 
drawings. All of the piping of the plant 
except for some of the minor auxiliaries 
is arranged on the panel system, corre- 
sponding to the arrangement of the boil 
ers and engines. The throttle fitting of 
each high-pressure cylinder of each ‘a 
gine is for 14-inch pipe, and owing to 
the necessity for long radius bends and 
the for flexibility, it deter- 
mined not to use any steam pipes larger 
than that diameter. It was finally decided 
to connect three boilers in each panel to 
each member of each double unit, thereby 
providing greater flexibility of 


desire was 


service 
without increasing the size of the pipes 
in the system. So far as the main steam 
piping is concerned, therefore, the plant 
can be considered in effect 
six independent sections. 


to cx sist of 


The main steam piping was anchored 
to the building walls and building col- 
umns located with this idea in view. It 
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was found, however, that the columns Pacific Light and Power Company, the The contact arms of the field rheostats 
were not sufficiently rigid for anchorage field magnets are provided with squirrel- are motor operated, with remote control 
purposes, and it became necessary to in- cage dampers to prevent hunting. from the switchboard, and the starting, 
stall a cross system of bracing from wall 
to wall. Drainage is afforded by locat- 
ing a large receiver drum in each line of 
piping, as shown in the drawing. For all 
high-pressure steam piping of 5 inches 
diameter and over, upset lapped joints 
were used, with rolled-steel flanges, form- 
ing a modification of the Van Stone joint. 
The bolting and thickness of the flanges 
were very conservatively designed in 
order to prevent leakage. 

As only a moderate degree of superheat 
is required, the valves and fittings are of 
semi-steel, have bronze mountings, and 
Detroit-Edison necks to prevent the leak- 
age of steam around the valve spindles, 
etc. Chapman valves are used throughout 
the plant. 

Special consideration was given to the 
design of the exhaust piping in order to 
obtain the most direct course from the 
engine to the condenser. As will be noted =f }+j}-~ 
from the cut, there is but one bend be- 
tween the engine-exhaust outlet and the 
condenser inlet, and this is of very long 
radius. The exhaust pipes were made of 9 “4it>!======= ‘== f SU ene 
large diameter to lower the velocity of the 
exhaust steam; under actual test the loss 
in vacuum between the condenser shell 
and the exhaust nozzle was at all times 
less than % inch of mercury. 

{ All high-pressure steam piping is cov- 
ered with non-conducting covering 3 
inches thick, and corresponding valve body 
and flange covers are used throughout. 
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THE GENERATORS 


The three main generators were manu- 
factured by the General Electric Company. 
They are of particular interest on account 
of the unusually high electromotive force 
of 18,000 volts for which they are wound. 
These generators are rated at 5000 kilo- 
watts; they run at 100 revolutions per 
minute and deliver three-phase currents at 
50 cycles frequency; they are directly 
driven by the engines, and the field mag- 
nets are of the flywheel type, with 60 
poles each. The following data may be 
of interest: 


oan 





























Floor space required....... 31 ft. by 6 ft. 9 in. 
Diameter of stator......... 28 ft 6in. 
Diameter of rotor.......... 25 ft. 
Radius of gyration......... 8.8 ft. 
Weight of stator.......... 186,000 Ib. 
Wemnt Gr TOtOP. .......... 162,000 Ib. 
Weight of accessories. ..... 12,000 Ib. 
po 360,000 Ib. 

The commercial efficiencies at unity 
power factor are as follows: 





25 per cent. overload............ =. 5 te r cent. 
1 RS ee eree ere 
Three-quarter mae eae Peer ws 98.2 - 
Half load. ee oe Yh 
Quarter it Oita o 5 88.0 “ 


The armature coils of these generators 
have stood a high-potential test of 40,000 
volts for one minute. 

On account of the severity of the speci- 
fications in regard to the operation of the 
generators in multiple with existing ap- 
paratus on the transmission system of the 
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stopping and loading of the various units 
is controlled entirely .from the switch- 
board gallery, located above the boiler 
room and alongside the main engine-room 
wall. 

Situated beside each main engine is one 
73 kilowatt General 
-ect-connected to one 9 and 17 by 12-inch 
tandem 
eli-oiling engine. 


Electric exciter, di- 


Harrisburg compound inclosed 
These engines are de- 
signed for the same pressure and super 
the main engines and operate 


very satisfactorily under these conditions. 


leat as 


SWITCHBOARD EQUIPMENT 
Che switch- 
ard-gallery and station wiring was fur- 


following description of 
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lain-mounted selector switches to 
of two sets of high-tension busbars, in 
order that the men may be able to cut 
out and repair oil switches, insulators, 
etc., in either busbar gallery without inter- 
fering with the operation of the genera- 
tors or the distributing feeders. The oil 
the single-cell, single- 
throw, quadruple-break type, of 400 am 


switches are of 
peres capacity per pole, mechanically con 
nected together in gangs of three poles. 
These switches are 
the entire equipment was 
built in the shops of the Pacific Light and 
Power Company. 

The operating stand and the instrument 
boards are made from well seasoned oak, 


operated by remote 


control, and 


either 
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board; the voltage on this wiring is about 
120 volts. The alternating-current instru- 
ments used in connection with the feeders 
and generators on this switchboard are 
the Westinghouse graphic recording type. 
The exciters and alternator field circuits 
are equipped with Weston direct-current 
instruments. 

The marble 


switchboards located on the main engine 


exciters are wired up to 
room floor, the switches on those boards 
being operated from the gallery by means 
of compressed air. The wiring is so de 
that 
each main unit has its independent ex 


signed under ordinary conditions 


citer, but if anything should happen to any 


particular exciter, the spare exciter might 
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mished by E. R. Davis, electrical engineer 
for the Pacific Light and Power Company. 

The generator wiring between the gen- 
rators and switchboard room consists of 
three No. 0000 bare copper wires, each in 
\ separate duct, supported on large porce- 
lain insulators. In addition there are one 
square duct and a spare cable for use in 
‘ase any of the three main lines become 
disabled. Each generator is connected 
through two-way porcelain-mounted selec- 
tor switches to either of two sets of 
high-tension busbars, which are located 
n two separate concrete galleries. The 
feeders to the two railway systems are 
also connected through two-way porce- 


the use of wooden construction being 
partly due to the saving in expense as 
compared with marble, but principally due 
to the fact that on account of the rapid 
progress in switch- 
boards rapidly become obsolete, and if 
built of marble they would be extremely 
expensive and difficult to replace. With 
reference to the danger from fire hazard 
in connection with wooden structure, Mr. 
Davis explains that the high-tension alter- 
nating-current wiring is connected to all 
switchboard instruments through current 
and potential transformers, only the low- 
tension wiring, which is permanently 
grounded, being actually carried to the 


electrical practice 


the main units. 


The operating room and galleries con 


be connected to any of 
sist entirely of reinforced concrete con- 
struction and are in every detail entirely 
fireproof. 
OPERATION OF THE PLANT 

Various practical difficulties were met 
with in the 
naturally be expected in any installation 


starting plant, as would 


of large size. The entire crew were inex- 
perienced in the handling of machinery of 
more than one-quarter the size of that in 
this station. The task of breaking in the 
crew and the adjustment of the apparatus 
were entirely under the direction of J. R. 
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Atchison, superintendent of construction 
for Charles C. Moore & Co., under whose 
charge the installation 
ceeded. 

One of the problems yet to be solved 
at this plant is the elimination from the 
circulating water of sea weed and fine sea 
moss, which foul the condensers and fre- 
quently cause loss of vacuum, compelling 
non-condensing operation. It is imprac- 
ticable to handle these weeds and mosses 
with any known type of inclosed strainer. 

The circulating water system was de- 
signed to operate on the siphon system, 
requiring a nominal head of from 15 to 
20 feet on the pumps. This head at times 
of accumulation of sea weed rises to 35 
feet and more. Even with the quantity 
of auxiliary exhaust steam due to this 
head, the amount is below the capacity of 
the feed-water heater, so that no exhaust 
steam is wasted under any usual condi- 
cion of running. 


work also pro- 


GUARANTEE AND PERFORMANCE 


_ The contract covering this station em- 

bodied an economy guarantee providing 
for a go-day test of one unit on a com- 
mercial railway load, under any load 
curve within the limits of the rated capa- 
city of the generator, the total output 
being not less than 60,000 kilowatt-hours 
nor more than 78,000 kilowatt-hours per 
19% hours running, there being 4% hours 
standby each day. On this load the con- 
tractors guaranteed an economy of 170 
kilowatt-hours per barrel of oil, each bar- 
rel weighing 334 pounds, and each pound 
containing 18,500 B.t.u. (36,347 B.t.u. per 
kilowatt-hour). The contract provision 
for a 90 days’ test was subsequently modi- 
fied to cover a period of 15 days, as ex- 
plained in the beginning of this article. 

To determine the economy of the plant 
the contracting parties each appointed a 
representative, the two jointly selecting a 
neutral member. The Pacific Light and 
Power Company was represented by Ed- 
ward S. Cobb, its chief engineer ; the repre- 
sentative for'Charles C, Moore & Co. was 
C. R. Weymouth, and the neutral mem- 
ber was: Prof. C. L. Cory, dean of the 
College of Electrical Engineering of the 
University of California. There were also 
present as contractors’ representatives Dr. 
D. S. Jacobus, advisory engineer for the 
Babcock & Wilcox Company; Harte 
Cook, testing engineer for McIntosh, 
Seymour & Co., and J. H. Lighthipe, 
engineer for the General Electric Com- 
pany. 

The committee’s report gave the result 
of the 15 days’ test as- 252.84 kilowatt- 
hours per barrel of oil, but a slight cor- 
rection in favor of the contractors is in- 
volved because of excessive sulphur and 
moisture content in the oil. This record 
eclipses all published statements of econ- 
omy of large power plants operating un- 
der commercial conditions. The test re- 
sult is equivalent to slightly less than 
25,000 B.t.u. in the fuel per kilowatt-hour 
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of net plant output. This test was made 
on a complete unit with the exception of 
the circulating water pump, and allowance 
was made for the omission, which was 
due to the fact that sea-weed difficulties 


produced a head of from 30 to 35 feet 


on the circulating pump instead of the 
rormal head of 15 feet., 

The bonus earned as a result of the 
above economy was $363,310, which is 
probably the largest bonus ever paid on a 
steam-power plant guarantee. On _ the 
basis of the local market price of crude 
oil, however, the fuel saving due to the 
gain in economy will pay the full amount 
of bonus in from two to three years’ time, 
so that the bonus is a giltedge investment. 





Test of West Virginia Bone Coal 


in a Gas Producer 


A forthcoming bulletin of the United 
States Geological Survey will contain an 
exhaustive report of the tests conducted 
at the fuel-testing plant in St. Louis, Mo., 
and Norfolk, Va., on the gas producer. 
An interesting feature of the report will 
be the behavior of a certain bone coal 
from West Virginia in the producer. This 
fuel was considered of little or no value 
for steam-boiler work, yet showed con- 
siderable usefulness in the gas producer, 
developing at the engine a brake horse- 
power per hour for 1.65 pounds of coal. 

This coal was delivered on the producer 
platform in lump form up to 8 or 10 
inches in size. The coal crusher not being 
available at the time, necessitated break- 
ing the large lumps with a hammer. The 
character of the fuel was rather peculiar; 
some of the lumps consisted almost en- 
tirely of what appeared to be a high-grade 
bituminous coal, others seemed to. be 
nothing more or less than rock, heavy and 
hard, and when hit in the dark with a 
hammer numerous sparks could be readily 
seen. And again there were many lumps 
of this rock-like substance to which ad- 
hered much good coal. In the producer 
all of these lumps, when not too large, 
would burn entirely through. The fuel 
had no tendency to clinker or coke and 
worked exceedingly well, needing scareely 
any poking. It contained a very high per- 
centage of ash, about 45 per cent., thus 
causing the ash bed to increase in thick- 
ness very rapidly, and throughout the test 
this fact was not properly appreciated; 
consequently much of the time during the 
test the ash bed was too high for best re- 
sults. The fact that the coal had to be 
broken by hand and that it was unusually 
hard and rock-like had a tendency to 
allow lumps of coal much too large to be 
charged into the producer. These large 
lumps, very high in ash, did not burn en- 
tirely through; as soon as the burning was 
well started, a layer of ash formed around 
the lump, interfering with the combustion 
of the remaining portion and before it 
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had time to burn it had passed out with 
the ashes unconsumed. 

Because of the general appearance of 
the coal, but little was expected of it, and 
the test was started with only partial load. 
After several hours’ run, however, the re- 
sults warranted full load on the engine. 
After 39 hours of full load the accumula- 
tion of ash in the producer caused a little 
trouble; the gas went down in heat value 
and it was necessary to reduce the load to 
about 9 per cent. of full load. After much 
grinding down of the ash bed and special 
care in breaking up the lumpy coal, the 
gas began to increase in heat value, and 
at the end of the test the producer was 
again in shape to maintain full load at the 
engine. The calculations for the test are 
based on the 50 hours taken from the time 
full load was carried by the engine, and 
for this period the averaged 144 
B.t.u. per cubic foot, with an average load 
of 97 per cent. of full load. 

The following is the result of the test 
on the West Virginia bone coal: 


gas 


PROXIMATE ANALYSIS OF THE COAL. 


NS oe. cra dane es 


, 0.47 
Volatile matter 


ORE seen eneer en 8.43 
Fixed carbon..... RAST 16.96 
[ee paar es x linet 43.74 

100.00 


IER. soc. pawn Re ces emaenins , C.F 


COMPOSITION OF GAS:BY; VOLUME. 


Carbon dioxide (CO,)............ °.7 
Carbon monoxide (CO)........... : es 
Hydrogen (H,)....... Serena Hire 16.6 
Methane (CH,).......... : 1.6 
Mriswomen (0 .). 2. ccc ee . 62.6 
100.00 
PMO OT BORE 6 io. see Deewesds 50zhours 
Coal consumed in producer, as fired, lb. 
RNID Fi 8s hs Tecan: 6 lon 9 as v6 neato Se 378 
Bi. Of coal a8 fired............. . 8566 
Standard gas per lb. of coal consumed in 
NINN: MNIUIID 0.6.5 ta 5-0 calc: 4.0.8 oa 100 44.1 


Efficiency of conversion and cleaning gas 74 


1 
*B.H.P. developed at engine.......... 228.8 
Coal per B.H.P.-hr. developed at engine, 
ea nk inc Wha aye tark a aetna s Scurarene ahs 1.65 


*Based on an assumed efficiency7of_85 per cent. 
for generator and belt. 





It often pays to spend money for im- 
provements, although improvement does 
not necessarily mean the. spending of 
money. This is true whether it be re- 
ferred to property, machinery or ability. 
The engineer should know about every- 
thing that is on the market and be able 
to decide intelligently of its fitness for his 
purpose, and if changes or additions are 
urged or suggested, he should know what 
is latest and what is best, and why it is 
best. If he recommends changes in meth- 
ods or machines, his recommendations 
should be buttressed by a convincing ar- 
ray of arguments as nearly as unanswera- 
ble as possible. If turned down, he should 
not, like a quitter, “lie down,” but renew 
the attack at a future date, resolved never 
to be satisfied with anything short of the 
best possible conditions and the best re- 
sults from these conditions. 





Ten 16-candle-power 3.6-watt incan- 


descent lamps equal one mechanical horse- 
power. 
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Parallel Operation of Rotary Converters 


Different Methods of Cutting In or Out Explained in a Simple, Practical 
Manner, with General Rules to be Observed to Secure Proper Results 





B Y 


Rotary converters, especially on high- 
frequency circuits, are among the most 
xacting class of apparatus to operate in 
arallel. When being cut in and out they 
mmbine nearly all the requirements of 
direct- current and _ alternating - current 


motors, direct- and alternating-current 


H. _- 


formed by exact adherence to an unaltera- 
ble schedule of moves. For converters 
connected as shown by Fig. 1, which may 
be taken as a representative diagram of 
connections for starting on the direct-cur- 
rent side, the sequence of operations for 
cutting in a converter is as follows: 


Negative Busbar 


MAS ON 


5. Cut all resistance out of the shunt- 
field circuit. 
6. Close the direct-current starting 


the 
for 
the 


switch one point at a time, allowing 
converter to attain maximum speed 
point advancing to 


each before 


next. 





Positive Busbar 





Equalizer Busbar 


Direct Current Circuit Breaker with 
Electrically lnterlocking Device to - 
Trip when Oi! Switch is in the Act 
of Closing. 








Equalizer Switch 









Positive 
Brush 















TI 
i 














| 
° 
Field 
Switch 
Main Switches - 
+ = 
) 
¢ Shunt Bela) 
Kbeostat 


Direct Current 
Starting Switch 















































~~ 
& 
a 
= Series , 
na * Field | ' 
3 Commutator Winding } 
= ot 
] | Res. | 
a | 
a 
= 2: a 
Starting Wire 
+ Main Lead q 
f 
— Main Lead L 
Shunt Field Leads 0.4 
FIG. I. DIAGRAM SHOWING CONNECTIONS FOR STARTING A THREE-PHASE CONVERTER ON THE DIRECT-CURRENT SIDE 


generators, and some special features ex- 
clusively their own. If cut in a few de- 
grees out of step they are apt to “flash 
over” and their safety devices will act 
with amazing celerity. Cutting in or out 

rotary converter in parallel with other 
units is an operation which must be per- 


1. See that all switches are open and 
all resistance in the shunt-field circuit. 

2. Close the direct - current 
breaker. 

3. Close the negative (right-hand) di- 
rect-current main switch. 

4. Close the field switch. 


circuit- 


7. Close the positive (left-hand) di- 
rect-current main switch. 

8. Synchronize by regulating the speed 
by means of the shunt-field rheostat 

g. At synchronism close the 
alternating-current oil switch which has 
an automatic device for tripping the di- 


exact 
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rect-current circuit-breaker as the oil- 
switch contacts close. 

10. Open the starter and negative di- 
rect-current switches. 

11. Close the direct-current 
breaker. 


circuit- 


12. Close the equalizer switch. 

13. Adjust the direct-current voltage. 

14. Close the negative switch. 

15. Regulate the load and power factor 
by means of the shunt-field rheostat and 
the alternating-current induction-voltage 
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should be followed to the letter. Blun- 
ders will inevitably creep in if the slight- 
est laxity is permitted, and almost any 
blunder that is made may result in irreg- 
ularities or interruptions in the service 
of any other machine that may be con- 
nected with it on either the direct- or 
alternating-current side. One of the most 
common deficiencies of the average opera- 
tor of converters is a tendency to become 
careless or hasty after cutting out the 


September 15, 1908. 


rent to start the converter from a stand- 
still, and this heavy instantaneous demand 
upon the alternating-current line causes 
violent fluctuations in voltage and power 
factor. Then, too, the polarity of the di 
rect-current end depends upon the caprice 
of the closing of the field circuit. A type 
of starting apparatus sometimes installed 
is a three-pole double-throw switch, thi 
blades of which connected to th 
alternating-current brushes of the con 


are 














Cjrect-current end when shutting down a_ verter; throwing one way connects t 
regulator (not shown). converter, as it is then doing no useful low-voltage taps in the secondary wind 
To cut out a rotary converter connected work; it must be remembered that the ings of the step-down transformers, and 
as in Fig. 1, the sequence of operations machine is still running as an alternating- the other way to the terminals of the sec 
is as follows: current motor, and can cause a lot of ondary windings, as shown in Fig. 2. In 
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FIG. 2. DIAGRAM SHOWING CONNECTIONS FOR STARTING 


1. Reduce the load by means of the 
shunt-field rheostat. 

2. Trip out the direct-current circuit- 
breaker. 


3. Open the direct-current negative 
switch. 
4. Open the = alternating-current oil 
switch. 


5.' Cut in all resistance in the shunt- 
field rheostat. 

6. Open the field switch. 

7. Open the  direct-current 
switch and the equalizer switch. 

Certain minor operations, such as No. 
3 and No. 4 in starting and No. 5 and 
No. 6 in cutting out, might be reversed, 
but unless there is some special reason for 
doing otherwise, the stipulated schedule 


positive 


trouble on the alternating-current line. 
Three times in one month the operators 
in a certain station opened the field switch 
before opening the alternating-current oil 
switch, and the resulting sudden change 
in power factor knocked out every con- 
verter on the line. 

In the arrangement just discussed, the 
positive switch must be left closed as long 
as the converter is connected to either the 
alternating or the direct-current circuit, 
because opening it would break the shunt- 
field circuit. 

Rotary converters may also be started 
up from the alternating-current end, and 
this method has its peculiar problems, 
though the process is somewhat simpler. 
It requires a rather heavy alternating cur- 
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Switch to Short Circuit 
Series Fields when start- 
ing from D.C, End. 





Positive Lead to Switchboard 





A THREE-PHASE CONVERTER ON THE ALTERNATING-CURRENT SIDE 


starting, the shunt-field 
and on some types of converter another 
switch, which has three or four poles and 
is connected in the shunt-field circuit in 
such a manner that it cuts the field wind 
ing into several sections, and should be 
opened also; this switch is sometimes 
double-throw, and may be used to reverse 
the field winding to correct the polarity. 
Then the three-pole double-throw switch 
is closed to the low-voltage side and the 
oil switch is closed. The transformer 
voltage is so proportioned that it will 
enable the converter to reach synchronism 
on the low-voltage taps, and when ap 
proximately full speed is attained th« 
shunt-field circuit may be closed and the 
proper polarity obtained, if necessary, by 


switch is opened, 
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the manipulation of the field-reversing 
switch, if one is provided; when synchro- 
nism is attained the three-pole switch is 
thrown over to the full-voltage side very 
quickly, so the converter cannot drop out 
of step during the change over. The re- 
maining part of the operation is similar to 
that given in the first schedule for start- 
ing after the oil switch is closed. This 
is not a very satisfactory method of start- 
ing, owing to the violent reactions on the 
ilternating-current line affecting the whole 
system and the increased cost of wiring 
and extra switch required; it is usually 
employed only as an emergency expedi- 
ent to be used in case of failure of the 
direct current for starting. 
Small induction motors are often used for 
starting converters under similar condi- 
tions and they give better results. 

When no special apparatus is installed 
for starting from the alternating-current 
end and no direct current is available, a 
converter may be started from the alternat- 
ing-current end in the following manner: 
The generators at the station supplying 
alternating current are slowed down to 
about half speed and their voltage re- 
duced accordingly; the oil switch on the 


supply of 


converter is then closed, leaving the field 
switch open to prevent the induced cur- 
rents in the field winding from damaging 
it. When the converter is up to half 
speed or more the field switches may be 
closed, observing the direct-current polar- 
ity, which is dependent upon the relative 
positions of armature coils to the field- 
magnet poles at the instant the field 
switch is If incorrect, repeated 
opening and closing of the field circuit 
and the oil switch will produce the de- 
sired polarity sooner or later. When the 
correct polarity has been obtained, the 
generators are brought to full speed, and 
the ensuing procedure is the same as that 
of starting from the direct-current side 
beyond the point where the converter is 
synchronized. 


closed. 


In one of the first large converter sta- 
tions installed west of the Alleghanies a 
cause of trouble which was not readily 
located was due to starting the converters 
from the alternating-current end and 
using a “hollow coil” direct-current volt- 
meter which had no fixed polarity. When 
the polarity was: wrong the voltmeter 
would not indicate the fact, and when the 
operator attempted to cut in one 900- 
kilowatt converter with reversed polarity 
on a 600-volt line with two or three 
others, everything involved in the entire 
system went “up in the air.” Everyone 
‘onnected with the installation was ig- 
norant of the fact that the polarity was 
such a matter of chance and could be- 
come reversed so easily, and the cause 
for the trouble remained a mystery until 
a different type of voltmeter was substi- 
tuted in a desperate effort to locate the 
cause. 

Three-phase rotary converters are fre- 
quently used to supply three-wire direct- 


POWER AND THE ENGINEER. 


current distribution systems by connecting 
the step-down transformers in star and 
grounding the central point of the star, 
which is the neutral point between the posi- 
tive and negative direct-current terminals. 
This adds another circuit-breaker and 
switch to the list to be manipulated, these 
being closed after all the other operations 
are performed when cutting in, and 
opened first of all in cutting out. 

Still another addition is that of a com- 
paratively large switch to connect the 
positive main lead direct to the positive 
brush-holder, cutting out the series fields, 
as shown in Fig. 2. This allows the main 
lead to be used for starting and is quite 


frequently done to avoid running a sepa- 


rate starting wire from the switchboard 
to each converter. The switch must be 
closed before starting from the direct- 


current end, else the starting current will 
flow in the wrong direction through the 
series-field winding and cause trouble by 
opposing the effect of the shunt-field 
winding, producing insufficient magnetism 
in the field-magnet cores. After the con 
verter has been synchronized and is run- 
ning on alternating current, the 
may be opened, so the series-field winding 


switch 
will come into action when the machine 
is cut in, or it may be left closed and the 
converter operated as a plain shunt-wound 
machine. Rotary converters usually have 
an “oscillating device” to cause end play 
of the shaft, to allow the and 
journals to wear easily, and an automatic 
speed-limiting device to trip the direct- 
current circuit-breaker in case of danger- 


brushes 


ous rise in speed which may arise from 
failure of field current and other causes. 
These should be kept in perfect order, 
and the direct-current | circuit-breaker 
must be set to operate on a comparatively 
small overload, as rotaries will not stand 
as much hard usage as direct-current gen- 
erators of equal capacity. 

Cleanliness is indispensable to success 
ful operation of rotary converters, just 
the case of generators, and it is 
more difficult to maintain the 
winding is necessarily more concentrated, 
and this increases .the tendency to col- 


as in 


because 


lect dirt as well as making it more diffi- 
cult to clear it away. It is also conducive 
to continuity of operation to let the 
brushes and brush holders severely alone 
when the converter is running. The point 
of commutation is very definite, and the 
sudden displacement of the brushes by 
the width of one or two commutator bars, 
or sometimes even less, may cause them 
to spark so violently that the machine will 
flash over from one brush-holder to an 
other, tripping out all the safety devices 
of the disturbed converter and probably 
any others on the same circuits. Any 
sudden change in voltage, load, or power 
factor, such as may be caused by switch- 
ing in a large induction motor on the 
alternating-current lines or by a compara- 
tively mild short-circuit on the direct- 
current line is likely to produce similar 


_tainment 
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results, especially if there is not much re- 
action in the alternating-current circuits 
leading to the converters. 





Fourteenth Annual Convention of 
the Ohio Electric Light 


Association 


At the sessions of this convention, held 
at Put-in-Bay, August 25 to 27, it was evi 
dent that gas engines and high-efficiency 
lamps were the two subjects of greatest 
interest to the 
the progress in these two 
lines has made it necessary for managers 
of lighting plants to study the subjects 
very carefully in order to obtain the most 
beneht from the developments therein. 
Many other important questions were also 
taken that member gained 
some information that will be of help to 
him in his daily work. 

Two hundred 


members. This was but 


natural, as 


up, so each 


and twenty delegates 
were present, 54 plants being represented ; 
during the sessions 11 new active and 18 
new admitted 

The officers elected were: C. R 
McKay, of Toledo, president; J. C. Roth 
ery, of East vice-president ; 


i Bas 


treasurer, the latter being reélected 


associate members were 


new 


Liv erpool, 


Gaskill, of Greenville, secretary and 


Special attention was paid to the enter 


feature; card parties for the 


ladies, lake bathing for all, a grand ball 
and an impromptu vaudeville performance 
were some of the enjoyable features of 
that part of the program. In addition, the 
historic caves and other points of interest 
on the beautiful 
occasion permitted. 

A banquet, 


island were visited, as 
with vaudeville between 
courses, tendered by the association to all 
members and guests, was the concluding 
feature of the convention, which will be 
remembered as one of the most satisfac- 
tory 


meetings of the organization. 





It has been estimated that a square foot 
of uncovered pipe, filled with steam at 
100 pounds pressure, will radiate and dis- 
sipate in a year the heat obtained by the 
economic combustion of 308 pounds of 
coal. Ten square feet of bare pipe corre- 
sponds approximately to two tons of coal 
per annum. 


Handling coal on the Great Lakes is 
now accomplished with amazing rapidit: 
54,273 
remainder bituminous, were recently un 
loaded in one day at Superior, Wis. 
hours, 7152 


tons of coal, 9000 anthracite, the 
In 17 
tons were unloaded; this is 
at the rate of 140 tons per hour. 





Keep the gage cocks clean and try them 
frequently. See to it that all the connec- 
tions to the water glass and water column 
are free. Do not depend upon the water 
glass. It is convenient but not always 
reliable. 
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Elevator 


The Construction of the Plunger Itself; How the Pilot and Start- 
ing Valves Are Operated; Functions of the Main Operating Valves 





BY WILLIAM BAXTER, 


PLUNGER CONSTRUCTION 


The construction of the lower end of 
the plunger is shown in Fig. 248. The 
main portion consists of a casting D’ to 
the upper end of which is screwed the 
lower end of the plunger. This casting 
does not run up to the oil well in the 
stuffing box with normal operation of the 
elevator; therefore, its surface, if of iron, 
would soon become rusty. On this ac- 
count it is covered with a brass casing 
D”. At the lower end of D’ spaces are 
cored out to receive the guide shoes A, 
pivoted at the upper ends at A’, and held 
from moving too far outward by a ring C 
at the extreme lower end of the casting 
D’. Provision is made for either three 
or four shoes like A. The springs B press 
the shoes out against the cylinder and 
hold the lower end of the plunger central. 

The main operating valve used with the 
Otis plunger elevator for high grade pas- 
senger service is made in several designs. 
The valve shown in Fig. 245 is constructed 
as shown in Fig. 249, the pilot valve part 
being more clearly illustrated in Figs. 250 
and 251, drawn to larger scale. The pipe 
I shown in Fig. 245 connects the inlet P 
of the pilot-valve chamber and the inlet B? 
of main valve with the supply pipe, 
through the limit valve A. In like manner 
the pipe J connects the outlet P’ of the 
pilot-valve chamber with the discharge, 
through the limit valve B. The inlet O 
on the pilot-valve chamber is connected 
with the inlet A’ at the back end of the 
main valve cylinder by means of the pipe 
marked K in Fig. 245. 

The operation of the valve is as fol- 
lows: When the elevator is not in motion 
the valves are in the position in which 
they are shown in Figs. 249, 250 and 251. 
The space between main valve pistons A 
and B is filled with pressure water, as it 
is permanently connected with the supply 
pipe, as shown in Fig. 245, by the pipe /. 
The space between the valve pistons D 
and E is permanently connected with the 
supply through the pipe M, shown in Fig. 
245. The space between the valve pistons 
B and C is connected with the discharge 
through the pipe N. The space back of 
piston A is filled with water through the 
pipe connection running from 4 to the 
inlet O on the pilot valve chamber, and as 
the pilot valves are closed this water can- 
not escape, hence the valve A cannot move 
to the left. If it is desired to run the car 
upward, the operating lever G is raised 
and the through the corinecting levers H 


and J the connecting rod K is drawn to 
the right, and the valve 7’, Fig. 250, is 
thereby opened, and the water back of the 
valve piston A escapes into the pilot valve 
chamber through the inlet O and out 
through the valve 7’ and the valve R’ 
to the outlet port P’, following the path 
through the outlet X. As the pressure 
on the right-hand side of the piston 4 
is greater than that on the left-hand side 























on 


FIG. 248 





of B, the main valves will be moved to 
the left, and pressure water will pass by 
the valve piston D and into the pipe con- 
necting with the lifting plunger cylinder, 
and the car will be mover upward. 

The movement of the main valves to 
the left will cause the pilot valve to move 
in the same direction, as the valve rod F, 
through the connecting rod F’, will carry 
the lever F’”’ to the left, swinging the ful- 
crum /I/’ downward, and, through the link 


H, moving the rod K. The movement of 


JR. 


the main valves to the left will continu 
until, through the motion of the lever F’ 
the pilot valve has been carried far enough 
to the left to close the valve T ; then th: 
outflow of water from behind the piston A 
will cease, and the main valve will mov: 
no farther. In this respect the operation is 
the same as that of every type of pilot 
valve that has been explained in preceding 
articles. The distance through which the 
main valves will move is evidently pro 
portional to the distance through which 
the pilot valve is moved by the lever G, 
for the movement of the main valve must 
be sufficient to return the pilot valve to 
the closed position, and no more. 
THE Pitot VALVE 
Although the 
valve is the same in general as that of 
all other pilot valves has 
been explained, it possesses one feature 
not found generally on the pilot valves of 
the hoist types of hydraulic elevator. It 
will be noticed that there are apparently 
two pilot valves, VY and JV’. In reality 
only V is a pilot valve, the valve V’’ being 
supplied for the purpose of controlling 
the distance in which the elevator can be 
stopped. Referring to Fig. 249 it can be 
seen that when the lever F” is moved 
to the left, as the main valve opens to let 
pressure water flow into the lifting cyl- 
inder, the upper end of F” carries the 
lever K’ to the right, and this moves the 
valve 1’ to the right while the valve VY 
is moved to the left. This is the action 
when the pilot is moved to start the car, 
but when it is desired to stop the car on 
the upward trip, the lever G is moved 
downward, and then the pilot valve V 
is moved to the left and the valve T 
is opened, allowing pressure water from 
the inlet P to pass through the valves Rk 
and 7 into the pilot valve chamber and 
through the outlet O to the inlet A’ at 
the back end of the main valve, thereby 
equalizing the pressures on both sides of 
the piston 


operation of this pilot 


insofar as it 


A; the unbalanced pressure on 
the left-hand side of B will then force the 
main valves to the right and shut off the 
flow of pressure water from the supply 
pipe into the lifting cylinder. 

Looking now at Fig. 250 it will be seen 
that when the pilot valve V’ is in the cen 
tral position, the valve V’’ will also be 
central, and the end valves L and L’ will 
be opened, so that water can flow freely 
from the inlet P to the port U without 


passing through the port U’, and als 
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flow out from the passage X to P’ with- 
cut going through X’. The valve S in 
the port U’ checks the flow of water so 
that a much smaller quantity can pass 
through U’ than through U; hence if 
the valve L is closed, so that water has to 
flow in through U’, it will require much 
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It is evident that by adjusting the open- 
ing through the valve S the flow of water 
can be made as slow as de- 
As will be seen from Fig. 251 
the valves R R’ and S S”’ are simply plug 
valves that can be adjusted for any amount 
of opening and held permanently in that po- 


through U’ 
sired. 
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the operating lever to make as quick a 
stop as can be made without causing the 
plunger to leave the water on the up trip, 
or to buckle on the down trip, it is neces- 
sary to provide means for controlling the 
rapidity of stopping, and the valves de- 
scribed are the means provided for this 


























Exhaust 


more time to fillthe space back of the main 
valve piston A, Fig. 249, that if the water 
were flowing through U. Now when the 
lever G is raised to send the car upward, 
the movement of the main pistons to the 
left will carry the valve V’’ to the right, 
and thus carry the valve L into the open- 
ing through which water flows into the 
port U; therefore, when the pilot-valve 
lever G is depressed to stop the car, the 
main valve will not move back rapidly to 

















VAN ot. 8 
FIG. 249 


sition. The object of using these valves 
end the valve V’ is to provide positive 
means to control the rapidity with which 
the elevator can be stopped. In a plunger 
elevator, if the car is stopped very quickly 
on the up trip, the momentum of the up 
ward moving car and the downward mov- 
ing counterbalance will tend to continue 
the car travel and as a result the plunger 
will move away from the water in the 
evlinder. As as the car 


soon stops, it 
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the stop position, in which it is drawn, 
because the water flowing in from 
P to move the main valve has to 
through the restricted passage U; there- 
fore the return movement of the main 
valve is much slower than the forward 
or starting movement. 


pass 


== 


Pi 
: Up Start 


AND 251 








R 


will run back and stop suddenly when 
the plunger strikes the water. If the car 
is coming down and the operator stops 
it suddenly, the momentum of the car 
and its load will tend to buckle the 
plunger. As it is not possible for an 
operator to judge just how fast to move 


purpose. With this arrangement of valves, 
the operator can make as slow a stop as 
he may desire, but if he moves the lever 
G instantly to the stop position, the ele- 
vator will be brought to a state of rest 
gradually in the shortest practical time, 
but no The time or distance in 
which the car will be stopped can be 
varied as desired by changing the ad- 
justment of the valves S$ S$’. The valves 
R R’ are provided to prevent too rapid a 
Start. 


sooner. 





Gustav Zeuner and His Work 


To every man who can intelligently run 
a steam engine the name Zeuner is like a 
household word, because of its inseparable 
connection with the most familiar form of 
slide-valve diagram. Those who are well 
read engineering subjects are ac- 
quainted with Gustav Zeuner through his 
treatise on valve gearing, which has been 
used as a textbook in leading American 
They may have read also his 
“Technical Thermodynamics.” But so lit- 
tle is the personality of the author known 
on this side of the ocean that his dropping 
off the list of living engineers, which took 
place late last autumn, was an event which 
may have passed unnoticed by most of 
our readers. 

Professor 


on 


schools. 


Zeuner’s illustrious services 
to his profession, lasting half a century, 
received more direct personal recognition 
in his own country, Germany, where he 
was reckoned with such patriarchs of 
steam engineering science as Weisbach, 
Hirn and Rankine. It was fitting that at 
a recent meeting of the Verein deut- 
scher Ingenieure, in Dresden, the city 
where Zcuner labored for many years as 
an educator, Prof. Dr. R. Mollier, of that 
place, should pay tribute to the deceased 
with an account of his professional work. 
From that paper are derived the facts and 
criticisms here presented. 
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Gustav Zeuner was a selfmade man. 
Eighty years ago he was born in Chem- 
nitz, of carpenter parentage. He first 
learned his father’s trade, but the desire 
for higher knowledge took him into tech- 
nical schools, bringing him at the age of 
twenty into the famous old. mining 
academy of Freiberg. Here he came un- 
der the influence of Julius Weisbach, pro- 
fessor of Mechanics and Machine Design, 
a celebrated hydraulic authority with 
whose work Zeuner’s name later became 
associated in several ways. After study- 
ing a while at Freiberg, Zeuner taught 
temporarily at various places and also 
took a course in the university of Leipzig, 
whence he graduated with a work relat- 
ing to crystallography. In 1853 Weisbach, 
Bornemann and Zeuner started a period- 
ical, Der Civilingenieur, to which in after 
life many of his writings were 
tributed. 


con- 


In 1855, at twenty-seven years of age, 
he was made professor of Mechanics and 
Machine Design in the newly founded 
Polytechnic at Zitirich, where in an at- 
mosphere favorable to his development 
much of his best scientific work was done. 
In 1871 he accepted a call to Freiberg as 
Weisbach, then 
and as director of the school with a view 
to reorganizing it and bringing it up to 
date. A year and a half later he was 
made professor in the same line and stand- 
ing director at the Dresden Polytechnic, 
but coincidently kept up his work of re- 
organization at Freiberg until 1875. It was 
largely through his efforts . that the 
Dresden institution was transformed into 
a technical high school, with an elected di- 
rector, in order to permit which he laid 
down his standing directorship in 1890, al 
though continuing his teaching labors un- 
til invalided in 1897. This, however, did 
not end his literary activity. His long 
administrative and 
Dresden had been efficient and resultful. 
Such is an outline of his career as a di- 


successor of deceased, 


service at Freiberg 


rect educator. 

His life influence as an indirect educa- 
tor, by means of his writings is a larger 
subject. This field of instruction he cul- 
tivated early and late, having relatively 
little time for it when acting in his exe- 
cutive capacity. At the start, from 1854 
to 1858, he wrote on hydraulics, water 
turbines, etc., to which he reverted in a 
work, “Theory of Turbines,” brought out 
in 1899. In 1856 he began to concern him- 
self with valve gears and he published his 
book on that subject in 1858; this book 
presented the first adequate practical 
graphic treatment of the valve movement. 
The relation of this fundamental method 
to subsequent study of the steam engine 
may be judged by any man who today 
draws a valve diagram. 

A still more important task was per- 
formed by Zeuner in his treatment of the 
mechanical theory of heat. In this he is 
claimed as sharing supremacy’ with 
Rankine only. Rarely does a scientific 
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work so markedly bear the stamp of a 
single personality as does his “Basic 
Principles of the Mechanical Heat The- 
ory” (1860), or “Technical Thermodyna- 
mics,” as the book was called in late re- 
vised editions. (An edition in English 
translated by Prof. Klein, of Lehigh, has 
recently been published in New York, 
thus showing the enduring reputation of 
the work.) Zeuner was especially success- 
ful in presenting his matter clearly with 
few mathematics, and with diagrammatic 
treatment. He led his readers firmly and 
confidently along on the experimental data 
available, especially Regnault, 
whom, when a young man, he had sought 
out in Paris and whom he held in high 


those of 
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Zeuner’s versatility was exemplified by 
his interest in matters of insurance and sta- 
tistics, lectures on which he delivered at 
the Zurich school, and it was while he 
was there that his “Discussions of Mathe- 
matical Statistics” was brought out. 





A Steam Turbine Driven Paper 
Mill Plant 


An especially interesting and complete 
installation of the Westinghouse-Parsons 
steam turbine with a  direct-connected 
alternating-current generator has recently 
been completed at the Megargee Paper 
Mills, Modena, Penn. It is of additional 
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PLAN OF ENGINE 
esteem. From Regnault’s results he cal- 
culated his saturated steam tables. His 
first discussion of superheated steam ap- 
peared as long ago as 1867. 

Studies of the flow of gases occupied 
much of Zeuner’s attention. They are evi- 
denced in his book, “Locomotive Steam 
Blower ” (1863) in discussions of injectors 
and orifices, etc. His “Theory of Tur- 
bines” extended to the principles of the 
steam turbine and here, for the first time 
it is said, he clearly traced the proper pro- 
portions for flow of steam through diverg- 
ing nozzles, as in the De Laval turbine 
Such investigations were promoted by ex- 
periments of his own. In 1897 he made 
some tests of the flow of air through 
rounded orifices, which he mentioned in a 
late edition of his “Technical Thermo- 
dynamics.” 





ROOM, 





MEGARGEE PAPER MILLS 


. . - e 7 
interest as being one of the very first ap 


plications of the steam turbine to the 
paper industry. 
At this mill, the entire power was 


formerly furnished by a 500-horsepower 
Reeves vertical engine, but when it be 
came necessary to double the capacity of 
the mill, and consequently to increase the 
engine-room output, it was found that in 
order to install another or a similar en- 
gine the building itself would have to be 
considerably altered in order to provide 
the necessary extra room. To meet this 
difficulty it decided to substitute 
motors and electric drive for the old line- 
shaft transmission, and to install the 
steam turbine-driven generator, since in 
this manner the necessary increase of 
power could be obtained without enlarg- 
ing the building. The entire mill, with 


was 
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the exception of two large paper-making 
machines, is now operated with power 
from the turbo-generator. The exception 
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for the 50 per cent. increase in power, 
with no noticeable 
sumption. 


increase in fuel con- 





THE MEGARGEE 
in the case of the paper-making machines 
referred to was made because it has been 
found desirable to use separate steam en- 
gines for each of these machines, and to 
use their exhaust steam for heating the 





rolls over which the paper is dried. 


The turbine is of 775 kilovolt-amperes 


capacity, and guaranteed as follows: 
POWER DELIVERED SWITCHBOARD. 
Full load, 2€-in. vacuum..... 23.3 1b. per Kw.-hour 
Half load, 26-in. vacuum..... 30.8 Ib. per Kw.-hour 
50% overload, 2C-in. vacuum, 25.2 lb. per Kw.-hour 


AT THE 


Under test at the factory it gave: 


Full load, 2¢,81-in. vacuum.... 20.3 Ib. per Kw.-hr. 
Half load, 2¢-in- vacuum..... 25.15 1b. per Kw.-hr. 
60% overload, 25.52-in. vacuum, 22.65 Ib. per Kw.-hr 
The dimensions are: 
Length of turbine..... petiadncaesaieaeie 12 ft. 2 in 
Combined length of turbine and 
COMO RRGOR occ ces. hoe ses cces casweniene 21 ft. 3 in. 
Sa reer sn an rere 4 ft. 6in. 
BIE ickscece PR nee, ee ees 6 ft. 9 in. 
Weight of turbine. cpuid & . 27.700 Ib. 
WORINS BE GOMOTIOOE og oc. os cence: kscccnss 19,250) Ib. 
Revolutions per Minute: .......... cee ee 3,600 


Steam pressure at gage... 125 lb. 


Overload capacity, 50 per cent. 
Speed variation under normal! conditions not to 
exceed 2 per cent. 


FURRO-GENERATOR 


No efficiency test has -been made at the 
mill, but the same boilers, which had been 
working at full capacity before the mill 
was enlarged, still supply sufficient steam 











PAPER 


livering 1020 amperes 





SET, 





MILLS 


The generator is direct-connected, 60 


cycle three-phase, and is capable of de- 


at 440 volts. The 
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load, 94 per cent.; with full load, 95 per 
cent. 


The exhaust from the auxiliary engines 


goes to an open-type feed-water heater, 
and the hot-water returns from the 
steam-heated rolls of the paper-making 


machine go direct to the hot well. The 
exhaust from the turbine goes to a C. H. 
Wheeler which 
tains 2300 square feet of cooling surface. 


surface condenser, con 
Circulating water is supplied by a centrifu 
gal pump, direct-connected to an 8x9-inch 
marine-type engine; the air pump is an 
of the Mullan 
crank and flywheel suction valveless type. 


8x16x12-inch horizontal- 
The entire condensing outfit was manu 
factured by the C. H. Wheeler Manufac 
turing Company, of Philadelphia. Dur 
ing a recent visit, with an initial circulat 
of 74 


condenser was 


Oo 
Ss 


11 


ing water temperature degrees 


Fahrenheit, the maintain 
ing a vacuum of 28% inches 


The accompanying plan of the engine 


room was obtained through the courtesy 


CH WHEELER 





Cc. H. WHEELER SURFACE 
exciter dynamo is rated at 90 amperes 
at 100 volts. 
of load, the change in the alternator volt- 


Under 100 per cent. change 








MEGARGEE 


PAPER MILLS 


age is guaranteed not to exceed 12 volts. 

The generator efficiencies are guaran- 
teed as follows: With half load, not less 
than 91% with three-fourths 


per cent.; 


CONDENSER, 
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of George FI. Hardy, of New York City, 


who designed the plant and had entire 
charge of its construction. 


Boiler Room Helps 





Do not close the damper entirely with 


fire in the furnace, as gas is liable to ac 


cumulate in the combustion chamber or 
tubes and cause an explosion. 

Bags should be repaired immediately. 
If not down too far and the metal is 
sound, they can sometimes be driven 


back, otherwise it will be necessary to cut 
out and patch. 
Keep the boiler clean and dry on the 


outside. Do not allow wet ashes to ac 


cumulate around water legs or other parts 
of the boiler. Do not 
leaking joints or other sources to come 


allow water from 


in contact with the boiler. 

In case of foaming, close the throttle 
and open the fire doors for a few minutes, 
when the water will usually settle and the 
The 


can 


proper hight may be ascertained. 
trouble, if caused by* dirty 
easily be overcome by feeding and blow- 
ing. Where there is a surface blow it can 
be used to good advantage. 


water, 
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The Purchase and Use of Packing 


Why the Best Is the Most Economical; How Packing Sometimes 
Mysteriously Disappears; Cutting and Lubricating; Pitting, Etc. 





B Y 


In buying packing the engineer or pur- 
chasing agent should always bear one point 
in mind. The expense for packing is an 
operating expense rather than an initial 
cost. This is entirely true of all rod pack- 
ings and of gaskets where joints must be 
broken, so that the’cost per year should be 
determined and the buying done on that 
basis, just as the fuel cost depends not 
so much upon the price per ton, as it does 
upon the cost for a given length of time. 
In other words, the quality must be taken 
into consideration. Poor fuel will result 
in extra labor and extra expense for clean- 
ing and repairs and will cut down the 
amount of steam that can be made. Poor 
packing requires extra labor. Sooner or 
later it requires extra expense in the re- 
placing of rods which have been worn 
away by excessive friction, and more than 
this, the effective steam power is lessened 
by the work done in overcoming friction. 
The old principle of “the best is the cheap- 
est’ applies in packing supplies as well 
as in anything else. 

This is not so apparent in the purchase 
of gaskets, for after a gasket is put in it 
will stay indefinitely, although one blow- 
out may far than a hundred 
gaskets. At the same time most failures 
of gaskets are due to wrong insertion or 
to their not being cared for properly after 
being put in, rather than to the material 
used. 

In buying both gaskets and rod packing 
it should always be remembered that a 
shut-down of a very few minutes to re- 
place a gasket or to repack an engine 
costs hundreds of times more than a few 
cents extra per pound for first-class goods. 
Packing expenses should always be con- 
sidered as operating expenses. 


cost more 


Mysterious DISAPPEARANCE OF PACKING 

One cause for complaint against packing 
is really not due to the packing itself. En- 
gineers have frequently complained that 
packing was used up very rapidly. They 
could not tell where it had gone. It cer- 
tainly did not come out of the stuffing 
box, and their assumption was that it had 
worn away. Very frequently this loss is 
caused by the large clearance around the 
rod at the bottom of the box. There is 
always some clearance allowed by engine 
builders, and in the cheaper class of en- 
gines this clearance is very large. In the 
higher class and thore expensive engines 
this clearance is reduced to a minimum. 


*Copyright, 1908, by W. E. Sanders. 
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Wherever there is much clearance, the 
packing will sooner or later be pushed or 
drawn through into the cylinder, and, of 
course, is finally worked out of the ex- 
haust ports. 

In other systems curious results are 
sometimes found. The writer knows of 
an instance where a piece of packing 
worked through the stuffing box of a feed- 
water pump and blocked the regulator, 
controlling the supply of water to the 
boiler. Such instances as these are by no 
means To around this 
it is best to make a brass or babbitt-metal 
ring which will fit in the bottom of the 
box. It is often advisable tc keep a 
little pattern of this ring and during odd 
moments cast a number of babbitt-metal 
rings in a small box of sand. These rings 
niust then be bored out so that the inside 
of the ring just fits over the rod. Then 
cut the ring in two with a hack saw and 
obtain two sections which can be placed in 
the bottom of the box. The amount cut 
out by the blade of the hack saw will 
allow these two rings to fit snugly to the 
rod, and more than this, they will square 
the bottom of the box. 
rings points in 


uncommon. get 


By using these 
particular will be 
gained. A square-bottom box which gives 
the packing a better chance to work prop- 
erly will be secured, and the clearance will 
be blocked up so that the packing cannot 
be forced or drawn through into the cylin- 
der. A third point, not at first appar- 
the f that these close-fitting 


two 


ent, is fact 
rings will prevent a large amount of steam 
from passing from the cylinder to the box. 
The packing, therefore, has less work to 
do and will last longer and be more satis- 
factory. In some machines the manufac- 
turers themselves will put in a_babbitt 
bushing which can be renewed easily from 


time to time. 


Cutrtinc Pacxine RINGs 

Before ‘attempting to pack a box, the 
engineer should examine carefully the 
packing that he intends to use and see 
upon what principle it is made and how it 
should be applied. If the packing is of 
the common monkey-wrench type, it will 
make no difference, but if it is of the 
automatic type, it is 
necessary that the cushion should go next 
to the cylinder, and that the wedge near- 
est the cushion should be next to the rod. 
If placed in any other position, it is certain 
that it will not work satisfactorily, and it 


sensitive-wedge 
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is almost certain that it is doomed to 
failure. 

In cutting rings of packing, the packing 
should be bent around the rod, care being 
taken that it is in just the position that it 
will be when placed in the box. The rings 
should then be cut either square-ended or 
scarfed. It will probably work all right if 
cut square-ended, but it is better on the 
whole to cut the packing with a beveled 
or scarfed end. Packing rings should never 
be cut exactly the right length. There 
should be a space between the ends of the 
rings of anywhere from % to '% or ¥% 
inch, according to the size of the rod. 
This space gives an allowance for ex- 
pansion of the packing endwise. This is 
a very essential point, for if the packing 
is made to fit around the rod exactly and 
no allowance is made for end expansion, 
when the packing becomes warmed the 
rubber will swell, and as the packing can- 
not expand freely endwise, it will buckle; 
and a ring that has once buckled might as 
well be drawn out and thrown away. It is 
of no further use. 


LUBRICATE THE PACKING 

When the rings are cut they should be 
dipped in cylinder-oil before placing in the 
box. Oil has a bad effect upon rub- 
ber, and it would seem as though this 
direction were wrong. It is true that the 
rubber in the packing suffers when it 
comes in contact with oil; but the oil re- 
duces the friction to such an extent that 
the gain is far more than the loss. Few 
engineers appreciate what lack of lubrica- 
tion on packing means. If the packing is 
not lubricated, there will be friction on 
the rod, and if this friction becomes too 
great, the packing swells and increases the 
pressure, which in turn increases the fric 
tion on the rod. The temperature of the 
rubber rises and it becomes so hot that it 
loses its life, and at last becomes charred 
or burned. A little lubrication at the start 
will often prevent this. 

A packing should be lubricated in ex 
actly the same manner as a bearing. This 
can be done by so placing an oil cup that 
the oil will drop directly on the rod, or by 
keeping a swab of waste in touch with the 
rod and allowing the oil or grease to flow 
upon it. A single example will show the 
importance of this lubrication. A test was 
run on twin engines. The same kind of 
packing was used, but on one engine the 
packing was lubricated and on the other 
engine it was not. At the end of four 
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weeks the packing on the engine which 
was lubricated was in first-class condi- 
tion, while on the other engine the pack- 
ing had been replaced four times. 

After the rings have been dipped in cyl- 
inder-oil, they should be placed in the box, 
and, if the packing is a diagonal or auto- 
matic packing, care should be taken that 
it is placed in the proper position, and suc- 
cessive rings should break joints, that is, 
the opening in one ring should not come 
over the opening in another ring. The 
packing should slip in easily, and if it 
does not, do not try to jam it in. There 
are some packings that will stand this 
jamming, but with automatic and sensi- 
tive packings the effect of jamming will 
be simply to bind the packing more. In- 
stead of trying to force it, take the ring 
out and with a flat piece of board press it 
slightly onto the rod. This will tend to 
thin the packing a little bit, and it will 
probably then enter the box easily. The 
box should be filled up to within about % 
or % inch of being full: This distance 
varies with the size of the rod, and it is 
left so as to allow the gland a little chance 
to get a start. The gland is now brought 
up against the packing, and, using the 
gland as a battering ram, the packing can 
be forced into the box so that it fits 
snugly. It is not necessary to jam this 
packing in, but at the same time it wants 
to be snug. 

When this has been finished, bring up 
the nuts on the studbolts with the thumb 
and forefinger only. A wrench should 
never be used. It is a good plan some- 
times to run a locknut on the studbolt 
ahead of the gland, and when the gland 
has been set in proper position, bring this 
locknut back to hold the gland firmly. 


METHOps oF PackING DETERMINE THE 
ENGINEER 


The difference between a good engineer 
and a poor engineer is often shown by 
his actions after he has packed a box. An 
inexperienced engineer will be impatient, 
and if there is the slightest leak, either of 
steam or water, he will immediately grasp 
a wrench and tighten up on the gland. 
This is unreasonable. An experienced en- 
gineer will let the steam blow for a while, 
two or three hours or more, and then will 
begin to adjust the gland very slowly and 
never with a wrench. A packing should 
be as loose as it can be, but still do the 
work. The less tightly the gland is set up, 
the less friction to be overcome. It is 
possible to set a packing up so tightly that 
the rod cannot be moved even by the use 
of steam. If patience is used the packing 
will become warm and set itself into posi- 
tion and will then require no attention for 
a long time. 

A certain engineer, known to the writer, 
is in charge of an ammonia compressor, 
and in using rubber rings of a special am- 
monia compound, has a special method of 
his own. He forces the gland down with 
a wrench and runs until the packing 
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smokes. Just the instant it begins to 
smoke, he slackens up his gland and then 
brings it up with the fingers only. His 
object is to work the packing thoroughly 
into every part of the box, and when it is 
once set, slacken off the gland so that it 
will not burn. This is rather risky, but 
that it works is shown by the fact that 
pure rubber rings in this plant will last 
over two years, which is a fair record for 
that sort of service. 


PACKING AS A BEARING 


In a stuffing box the packing forms a 
hearing just as truly as the babbitt metal 
ina shaft bearing. The piston and piston 
rod are supported by the wrist pin and 
by the packing rings in the cylinder. The 
support at the wrist-pin end is fixed in a 
measure, but, of course, the slippers on 
the crosshead will wear at times so that 
the piston-rod is liable to drop. More 
than this, the packing rings on the piston 
are subject to wear, and the piston may 
drop at that end. This means that the 
whole rod will drop, and it often becomes 
necessary to manufacture a packing in 
which the hole for the rod is not in the 
center with the outside circumference of 
the packing. It can readily be seen that 
while the rod is not running on the center 
line, it must be supported more or less by 
the packing. 

In this connection an extreme case, 
where a packing forms a bearing, might 
be mentioned. This is in the shot-gun feed 
of a sawmill. The stuffing box in this in- 
stance is about 18 inches long. The rod 
which pulls the carriage on which a log 
is placed and sawed up into slabs is very 


‘long, and as the carriage runs over chips 


and dirt, it is constantly subject to vibra- 
tion. More than this, the rod, because 
of its length, is supported in a great meas- 
ure by the packing, and as a result is a 
difficult proposition to pack. One method 
that has been devised, is to place in front 
of the box a quarter bearing which is ad- 
justable in hight. This carries the weight 
of the rod and relieves the packing of the 
weight. It has been found that where this 
device is used the packing lasts very much 
longer, since it does not have to act as a 
bearing and is not subject to that wear. 
This is, of course, an extreme case, but 
illustrates what is true of all horizontal 
packings. 

For Corliss valve stems it is best to use 
a ring of asbestos in the bottom of the 
box, particularly on admission valves. 
The valves are always in contact with live 
steam, and consequently have a_ higher 
temperature than any other part of the 
engine. If a ring of asbestos is placed in 
the bottom of the box, it serves to protect 
the rest of the packing from the high tem- 
perature of the live steam. As the valve 
has a rotating stem, the packing used 
should not have spiral threads, but the 
plies of cloth should lie in a plane perpen- 
dicular to the axis of the road. 
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TEMPERATURES 
This suggests the temperature of the 
stuffing box, which is never the same as 
that of the live steam. Where steam is 
used expansively, it cools down and a 
constant temperature is not available for 
heating the rod and box. More than this, 
the rod is exposed to the air half the time, 
and as the stuffing box has a considerable 
surface for radiation, the resultant tem- 
perature within is considerably less than 
that of the live steam. If the cushion is so 
placed that the packing is protected from 
direct contact the steam, its tem- 
perature will be considerably less than 
that of the live steam, and it is this 
fact that makes the use of rubber and 
cotton possible. If the same packing were 
thrown into the live steam or exposed 
directly to its temperature, it would very 
soon carbonize and crumble up. 


with 


PITTING 


If the packing is used properly and care 
taken, a rod can be kept in good condition 
almost indefinitely. But if abused, it may 
become scored or pitted. One cause of 
pitting is leaving the packing in when 
the engine is down and out of service. 
The packing retains some of the moisture 
which has leaked through from the steam 
main, and this moisture eats into the rod. 
This is particularly true in the case of 
dinkey locomotives, such as are used by 
contractors. These engines are used dur- 
ing part of the year and laid up during the 
winter. If the packing is not removed 
when they are laid up, they will invariably 
have rods that are pitted and in bad con- 
dition in the spring. An engineer can im- 
prove a pitted rod, or a rod that is scored 
slightly, by making a mixture of about 
equal parts of tallow and white lead and 
swabbing this on the rod three or four 
times a day with a small wooden paddle. 
The tallow melts and helps to flow- the 
white lead into the pits or scores and 
gradually fills them up with lead. It is a 
good plan to use this mixture on new rods. 
It will fill in the small pores which are not 
perceptible to the naked eye, and in a 
short time the rod will be as glossy and 
smooth as though it had been running for 
years. 

Scoring is due to the retaining of some 
grit in the packing. It is very seldom 
that this grit appears in the packing itself, 
but if the packing be dropped upon the 
floor, or has had some such careless usage, 
it will pick up grains of sand and hold 
them, just as the setting of a diamond 
holds the diamond in position. The rod 
will become scored through the action of 
the sand or grit imbedded in the packing, 
but unless it is badly scored, this defect 
can be corrected as stated above. 

A rod with a shoulder is a hopeless case 
and should be replaced as soon as possible. 
This shoulder is generally found on brass 
pump rods, appears there more 
quickly because the brass is softer than 


and 
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steel and more quickly worn down. AI- 
most invariably it is evidence of the use 
of a poor grade of packing, such as mon- 
key-wrench packing, or of the ignorance 
of the man handling the packing, coupled 
with the too free use of a wrench. Under 
these conditions it never should be ex- 
pected of any packing to give satisfactory 
service, for the shoulder tends to unseat 
the packing at the end of each stroke. 

Occasionally a rod will be found sprung, 
and such a rod should be taken out, for 
it never will get better, and in fact will 
usually get worse. For brass rods a care- 
ful selection of the lubricant should be 
made. It is a fact that some lubricants, 
which are placed on packings when they 
are sold, will heat or corrode a brass rod 
even if left over night. This is probably 
due to acids contained in the lubricant, 
which is usually a cheap oil. 





Catechism of Electricity 


748. Js the synchronizing transformer 
connected permanently to the one alter- 
nator? 

No; in practice the winding on the left 
in Fig. 261 is connected to plug switches 
by means of which it may be connected 
to any one of all generators that are in- 
tended to operate on the bus bars d, e, f. 
A switch is also provided for connecting 
the other primary winding to the bus bars 
disconnecting it 

This winding, 


for synchronizing and 
when not synchronizing. 
however, is never connected to anything 
else but the bus bars d and e. 

749. What general considerations gov- 
ern the arrangement of bus bars and 
switches on a switchboard? 

When more than one set of bus bars 
are installed, it is well to provide each 
outgoing circuit with switches by means 
of which it may be connected to more than 
one set of bus bars; it is likewise import- 
ant to be able to connect any machine to 
any set of bus bars. The cable plug-board 
is a most flexible arrangement, and for 
this reason is coming into extensive use 
for this purpose. The circuit should be 
grouped together in such a manner that 
those requiring the same potential are 
connected to one pair of bus bars. If some 
of the circuits require a higher voltage 
than the others, they should be kept apart 
and confined to one machine. Arrange- 
ments should be made so that the con- 
trolling switches, ete., in the main circuit 
need to be handled as little as possible. 


STATION WIRING 
750. What kinds of wiring are included 
under the head of station wiring ? 


The wiring between the switchboard 
and the generators, and the wiring for 
lights. 

751. How may the conductors running 


between the switchboard and the gener- 
ators be supported? 
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One method consists in fastening them 
overhead to horizontal beams put in at 


intervals for that purpose. This arrange- 


ment is similar to that for the outside-line_ 





FIG. 263. A SUBWAY FOR 


WIRING 


THE STATION 
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between the individual conductors. The 
principal objection is that there is, usually, 
mere or less vibration, which has a tend- 
ency to shake the wires loose. This will 
cause them to stretch and the ties to give 
more or less, until in time all of the wires 
appear as if they had been carelessly 
put up. 

Another method of supporting the con- 
ductors consists in running them along the 
walls and ceiling of the station. By doing 
neat work, spacing the insulators equally, 
avoiding kinks in straight runs, and mak- 
ing all curves gracefully, the installation 
may by this method be made to present 
a good appearance. 
the wires usually have to be much longer 


One objection is that 


to reach between the generators and the 
switchboard than would otherwise be the 
case. 

752. Are not lead-covered cables some- 


times used in this work? 



































262. 


FIG, METHOD OF 


CABLE 


method where only moderate care is exer- 
cised in doing the work. It is only neces- 
sary to support the wires on good insula- 
tors and to maintain a sufficient distance 





SUPPORTING LEAD-COVERED CABLES TO THE WALL BY 
RACKS 














MEANS OF 


They are used in damp locations to pro- 
tect the insulation of the conductors from 
moisture, and where the cable is exposed 
to mechanical injury to protect it from 
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harm. In such cases the cables are usually 
supported along the walls by iron frames 
or racks, as shown at bc, de, etc., in Fig. 
262, where the cables may be seen at a, a, 


FIG. 204. BACK OF SWITCHBOACD, SHOWING HOW 


THROUGH THE FLOOR FOR 


ete. The racks are securely bolted to the 
wall and should be of sufficient strength 
to safely support the weight of the cables. 
They may be made of any length, and can 
be so constructed that three or four rows 
of cables may be placed on top of each 
other. It is important that the racks be 
spaced sufficiently close to prevent the 
cables from sagging. It is also necessary 
that the bends formed in rounding corners 
be not made too short. 

753. Js there any objection to having 
the conductors run through the station? 

Yes; wiring in a station is likely to be 
in the way of a traveling crane, if there is 
one, and it invariably presents obstacles 
When repairs or changes are to be made 
in the plant 

754- 
come ? 


How may these objections be over- 





CONNECTION TO 
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By placing the conductors under the 
floor; there they are usually out of the 
way of everything, and are not apt to be 
interfered with. 


ff 


i" 


Ma BS 


+ 
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THE CONDUCTORS ARE BROUGHT UP 


THE SWITCHBOARD APPARATUS 

735. How are the conductors arranged 
when put beneath the floor? 

When the building is of wood and there 
is space between the floor and the ground, 
ordinary cross-arms and insulators may be 
fastened under floor and the 
supported on them. When there is no 
such open space, a special passage or sub- 
way under the floor may be contructed of 
brick or concrete; this insures protection 


the wires 


from fire, and prevents the wires from 
being injured by water or other destruc- 
tive agencies. When such a subway is to 
be used, it is best to have it included in 
the building contract and specifications, for 
that will insure better construction at less 
expense. 

756. How should a subway for station 
wiring be built? 


A simple and serviceable subway for 


447 


this purpose is illustrated in Fig. 263. 
The distance between the walls a and a 
should not be less than 33 inches, but the 
depth may vary according to conditions. 
In the case shown, the depth is about 6 
feet. When there are only a few con- 
ductors less space is required, and when 
there is a possibility of moisture accumulat- 
ing there should be ample space between 
the wires and the floor b. The top may 
bricked manhole 


should be provided 


be floored or over; 
covers, as shown at c¢, 
at intervals. It is preferable, however, 
to have the cover made so that any part, 


or all 


of it, may readily be removed. 


757. How are the immediate support 
of the wires constructed and arranged: 
The supports d in the subway are made 


of wood, about 3 inches They 


should be 


square. 
well coated with 
and paint. The 
tween the supports depends upon the kind 


an insulating 
fireproof distance be 
and the size of wire to be installed. 
758. How are the insulators attached 
The kind of insulators used determines 
mounting them. In the 
attached to 


the manner of 
case illustrated, the wires are 
ordinary porcelain insulators such as are 
commonly employed for direct-current 
werk, and these are screwed to the up 


The hold = the 


wires firmly so that they cannot slide in 


rights. insulators should 
either direction 


759. Hlow should the wires be m 
stalled ? 

In placing the conductors in position, 
the 


end of 


should be 
for in- 


wire 
taken to the 
stance, the switchboard end; 
drawn through and fastened to 
terminals. After 
tied to the first 

at the generator end of the subway, the 


the reel containing 


either run, 
the wire may 
then be 
the 


been properly 


generator having 


insulator 


wire should be drawn taut all along, and 
insulator in 
the 


each 
working toward 
board end of the run. 

How are the conductors brought 


securely fastened to 


succession, switch 

700. 
up for connection to the switchboard or 
the generators? 

Through holes in the floor, as shown at 
d, d, ete., in Fig. 264. 
is shown here in course of erection, and 
the 
porarily at e, e, 


The switchboard 


terminals are fastened only tem- 
etc.; sets of cables lead- 
ing to outside lines connect directly with 
the The generator 
carried up close to the board, and back of 
these are the cables which pass through 
the holes d, d, etc., to the outside lines. 


Several other cables, g, for instance, have 


switches. cables are 


been placed in various positions for the 
purpose of completing the connections 


temporarily. 





The engineer who continually laments 
that he doesn’t get money enough, usually 
does just about enough to keep the plant 
from falling apart. Running a plant along 
the line of least work means the least pay, 
and grumbling will not help the case. 
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Practical Letters from Practical Men 


Don’t Bother About the Style, but Write Just What You Think, 
Know or Want to Know About Your Work, and Help Each Other 





WE PAY FOR USEFUL 


A Safety Switch for Hoist Motors 





The accompanying sketch shows a safety 
switch which I recently applied to the 
hoist motors of several cranes with satis- 
factory results. The distinctive features 
are that it is difficult to change the set- 
ting when once fixed and that the switch 
cannot be rendered entirely inoperative 
even if tied in by a lazy operator, the only 
result of such an act being to prevent the 
lowering of the hook until the switch has 
been released. Referring to the diagram, 
the screw A revolves with the drum and 


aT Oe 


Arm. o— 


A Steam Reservoir 





In the July 23 number, on page 137, 
there appears a letter pertajning to a 
steam reservoir, in which there are some 
very incorrect statements regarding the 
action of expanding steam. The receiver 
capacity is given as 9648 cubic inches and 


this is assumed to contain steam at 100 
pounds pressure with the inlet valve 
closed; then the engine cylinder opens 


while the piston moves forward for 9 
inches when cutoff takes place. 
The space in the cylinder which is filled 
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Field 
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instant of cutoff will be the pressure to 
which the receiver will fall. 

Taking Mr. Wakeman’s assumption that 
steam expands according to Marrott’s 
law, which it probably never does, then 
the final pressure in the receiver will be: 


Initial absolute pressure 
ratio of expansion 
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CONNECTIONS OF SAFETY 


the nut B strikes the insulated trip C at 
any predetermined position of the hook. 
The trip releases the switch blade D, 
which is then drawn into contact with the 
clip E by the spring. A study of the con- 
nections will show that any further up- 
ward travel of the hook is prevented, but 
it may be lowered by moving the control- 
ler handle to the lowering position. After 
the hook is lowered a few feet the switch 
may be reset. This arrangement is also 
applicable to alternating-current cranes 
by slight changes in the connections. 
R. H. FENKHAUSEN. 
San Francisco, Cal. 
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Switch is shown, 





with steam contains 1809 cubic inches, and 
Mr. Wakeman is in error by claiming 
that 1809 cubic inches of steam has been 
removed from the receiver, leaving only 
7839 cubic inches at 100 pounds pressure, 
which then expands and fills the receiver 
at 78 pounds. It is obvious, however, 
that this could not happen, for as soon as 
the engine valve opened the cylinder 
would act as an increasing volume to the 
receiver and the steam would immediately 
commence to expand and continue to do 
so until cutoff, and as the steam expands 
the pressure will drop; the final pressure 
in both the receiver and cylinder at the 








To simplify the Work of Tracing 
Connections a separate Reversing 
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SWITCH FOR HOIST MOTORS 


pounds gage, instead of 78 pounds, as Mr. 
Wakeman figured it. 

Mr. Wakeman also speaks of the pres- 
sure on the end of the 150-foot 5-inch 
steam line being 10 or 15 pounds less than 
boiler pressure. Surely this must be a 
remarkable steam line to cause such a 
drop when supplying less than 100 pounds 
of steam per minute. A drop of three 
pounds should be about all that a line of 
this size and length and under these con- 
ditions should show. . 

Of course, a steam reservoir is undoubt- 
edly an advantage, but in my opinion a 
steam separator would be vastly superior 
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and more practical, for one can look for 
water under such conditions as these. 


Grorce P. PEARCE. 
Exeter, N. H. 





A Packing Cutter 


Many engineers, instead of carrying 
ring packings for each individual rod, buy 
various widths of continuous packing and 
cut it up themselves. This is a good and 


POWER AND THE ENGINEER. 


J will move in the slot 4A B from or to- 
ward the stationary chip M. The size and 
arrangement of the gears are such that 
when J moves a distance equal to 1 inch 
on the left-hand scale, the cylinder C 
will move a distance equal to 3.1416 inches, 
which corresponds with the circumference 
of a rod whose diameter is 1 inch. 

To C is attached the angle cutter K. 
Fig. 2 shows the outside elevation of K, 
and Fig. 3 shows the inside elevation, 




















a cheap plan, provided they have some 
way of cutting it to form perfect-fitting 
rings. I think there is a device for such 
a purpose on the market, and it is a pity 
it is not better advertised. The following 
describes a little machine built with small 
pieces of 4-inch and I-inch pipes, and 
some other scraps, such as can generally 
be found around an engine room. The 
only things needing to be especially 
ordered are the three gears. Detailed di- 
mensions are given, with the hope they 
will aid anyone desirous of constructing 
this handy little implement. 

The device consists of a hollow wooden 
box 83/16 feet by 734x1\% inches, a cylin- 
der C, Fig. 1, of 414 inches outside diam- 
eter, secured to the handle shaft D, a cast- 
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outside and inside of the cylinder C. The 
shell of cylinder C is slotted to correspond 
with the slot in K, as shown at E, Fig. 1. 
This slot guides the knife to cut the 
proper angle €or a miter. The angle 
cutter K slides along the guide rod JN, 
so as to squeeze on the various widths of 
packing. At V, Fig. 1, is a movable clip 
free to move in the slot to the right of 
the clip M, and can be secured in any 
place by a turn of the thumb 
Fig. 6. 

The operation is as follows: With a 
pair of outside calipers measure the diam- 
eter of the rod to be packed. Place one 
leg of the calipers against the right-hand 
edge of the clip M, and turn the knot D 
until the clip J touches the other leg of 


screw X, 
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inch; K will also be in the exact position 
designating the required length of packing. 

After cutting the proper angle on one 
end of the packing, place this end over 
the pin R and snugly against the angle 
piece L, and 4. Then pass the 
packing over the cutting gage K, pressing 
it in snugly against the cylinder C by 
means of the sliding pieces S, Fig. 5, 
which can be secured by the thumb screws 
shown. Slide K in against the packing, 
and with the slots E to guide, and with 
a sharp knife, the proper angle is cut. 

The packing will now fit the rod per- 
fectly. In some places the gland is so 


Figs. I 


worn that it is necessary to caliper the 
inside of the stuffing box to obtain the 
right width of packing. In this case use 
the inside edges of the clips, and use the 
upper left-hand scale. 
R. O. RicHarps. 
Framingham, Mass. 





The Lake Lifts Itself 
Replying to J. E. Bates’ problem under 
the above caption, in the July 28 number, 
it is evident that the bottom of his well 
is in a layer of gravel having an outlet 
at some point more than 18 fect below the 
surface of the lake; and if 
should be made the into this 
layer of gravel, the lake would rapidly 
drain into the pit. 


a large hole 


from lake 


I have seen this apparent impossibility 
several times in gravel excavations near 
ponds or rivers where the water had very 
little flow. The explanation can be found 
in the fact that in all still-water ponds or 
sluggish the 
coated with a layer of 


streams gravel banks 
mud, which is 
largely composed of vegetable matter im- 


pervious to water. 


are 


There is another peculiarity of this 
pond lining, which he has not had oc- 
that is, it acts like a 
Ground water can flow into 
the pond by pushing away the layer, like 


casion to notice; 
check valve. 
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iron ring P, 114x¥% inches, outside of 
this, and the three gears F, G and H, 
with diameters of 41%4, 2 and 0.63662 
inches, respectively. The gears G and H 
should be cast on one shaft, G meshing 
with F, which is secured to the shaft D, 
while H meshes with the rack J, which 
slides over the bar Y. To the rack J is 
secured the movable clip J. It will thus 
be seen that when the handle D is turned, 


the calipers. Secure it here by turning 
the thumb screw W, Fig. 1, which bears 
against the cylinder C. Then caliper the 
gland of the stuffing box, and place one 
leg of the calipers against the outside 
edge of the clip J and move the clip V 
until it touches the other leg of the 


calipers; V will now point on the lower 
scale to the exact width of packing re- 
quired, as the scale reads 1 inch=0.5 


a flap valve, but pressure from the in- 
side only packs it the tighter. It is on 
this principle that dams are built, of loose 
rocks covered on the upper side with a 
layer of fine material and sod, the loose 
rocks forming the strength of the dam 
and the fine material and rocks making a 
waterproof blanket on the pressure side. 
Otis D. RIceE. 
Winthrop, Mass. 
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What Caused the Pound 


I note with interest Mr. House’s solu- 
tion of Mr. MoCann’s trouble in Aug. 
18 issue, and would like to ask Mr. House 
to explain how he finds the clearance of 
an engine from the indicator card. I think 
it would be of interest to engineers in 
‘general. 

ALEXANDER WELDON. 

W. Fitchburg, Mass. 





In the July 28 number, page 151, William 
McCann asked what caused the pound in 
his engine. I am under the impression 
that his engine needs lining up. The indi- 
cator cards show that the valves are set 
economical and also that there is a good 
steam distribution. I advise Mr. McCann 
to see that his flywheel is keyed to the 
shaft, and all of the reciprocating parts 
are properly lined up and the piston have 
equal clearance on both ends. 

J. E. Srroruer. 

St. Joseph, Mo. 

In reply to what causes the pound in 
William am of the 
opinion, judging from the diagrams, that 
he has not compression enough. 


McCann's engine, | 


I always set my exhaust valves to ob- 
tain a compression of one-half the boiler 
pressure and | 
engines. 


have smooth-running 
Guy CoNLey. 
Paris, Ark. 


Replying to Mr. McCann's trouble with 
his Corliss engine pounding, I should say 
by the looks of the card shown, that the 
release 


on both ends is late. 1 also 
notice that there is not enough compres- 
sion. 


Give the exhaust valve a little more laps, 
so as to close earlier, which will give more 
compression. 

ALBERT SMITH. 

Barrytown, N. Y. 





Wear of Wrist-Pin Brasses 





In the July 21 number, on page 117, I 
think J. A. Carruthers must have got his 
wrist pin mixed with the crank pin; at 
least, my experience has been the opposite 
of his. I have had Corliss engines, ice 
machines, air compressors and high-speed 
engines which always needed _ wrist-pin 
more often than crank-pin adjustment. 

I have now four high-speed self-oiled 
engines which need wrist-pin adjustment 
three times to one of the crank pin; a 
two-stage air compressor on which the 
wrist pins wear three times as fast as the 
crank pin; a 50-ton ice machine on which 
we babbitt the wrist pins twice a year, 
while the crank pin has only been bab- 
'bitted once in ten years. Both the wrist- 
pin and crank-pin boxes contain the same 
kind of metal. 

On an air compressor which we dis- 
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carded a year ago the boxes were bab- 
bitted on the crank end, but on the wrist- 
pin end they were of solid brass; these 
wore much faster than the babbitted 
boxes. 
WILLIAM SCHOCH. 
Bryn Mawr, Penn. 





Device for Purifying Water 





The following is a description of a de- 
vice which will be a boon to any engi- 
neer where the drinking water is not pure. 
The plant where this device is used takes 
water for its boilers and condensers from 
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WATER-PURIFYING DEVICE 

a river receiving the sewage from a city 
of 8000 population 1%4 miles up the 
stream. 

From the top of the 15-inch header 
back of six upright boilers, a %-inch pipe 
is tapped, to which is fitted a globe valve. 
This pipe leads to the top of a galvanized- 
iron pipe 8 inches in diameter by 18 feet 
long, which is riveted and soldered at the 
joints. It is supported by iron brackets 
at the top and hangs down through the 
floor, under the header. About 2 feet of 
this pipe extends upward above the floor 
and is fitted with a cap. At the top above 
the floor are punched several rows of %- 
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inch holes, leaving a bur sticking inside 
to keep the water from working out when 
condensation goes on inside. 

About 3 feet from the lower end of the 
pipe, the bottom of which is riveted and 
soldered, is a second group of holes, below 
which is an overflow pipe connected with 
the sewer. In the bottom of the conden 
ser is a %-inch pipe running down and 
through a brick wall into the engine room. 


In the bottom of the condenser is a 
quantity of limestone which relieves the 
water of a flat taste. The steam flowing 
through the globe valve in the pipe lead- 
ing from the header enters the condenser 
below the upper set of holes and is turned 
downward. The valve is opened enough 
to allow steam to condense and run down 
inside and not blow any out. The heat 
of the steam creates a draft in the con 
denser and draws air from an open win- 
dow into the lower holes and out through 
the upper set of holes, which helps to 


condense and cool the water. 


In the engine room is a galvanized-iron 
tank 30 high and 20 
diameter. Hung inside this 
smaller one having a clearance of 
inches at the and bottom. 
space is insulated and heat cannot get in. 
At the top is a galvanized-iron cover, 
lagged inside with wood and extending 
over the top, the wood fitting close inside. 
The top and sides are covered with mag- 
nesia pipe covering, which is covered with 
muslin and white paint. 


inches in 
tank is a 
1! 


inches 


sides This 


Several strips of 
tin, 34-inch wide, are wound around the 
whole treated with shellac, 
The tank is set in a 
shallow tray, held up by brackets. In 
side of the inner tank is 38 feet of ™%-inch 
pipe, coiled just small enough to slip in- 
side. The upper end of this coil runs 
through the upper part of the tank and 
connects with the pipe leading from the 
condenser. The lower end of the pipe 
runs to a nipple soldered into both tanks, 
and is coupled to the nipple inside with a 
union. The outside is connected to a 
faucet. 


and, when 


look like brass. 


A drain pipe runs up through the bot- 
tom of both tanks and joins a tee 1 foot 
below the tray. From this tee a branch 
runs up to the tray, and under the faucet 
is perforated a depression below the level 
of the tray. 

From a tee where the tank and tray 
drains join, a pipe is run through the 


- brick wall and joins the overflow pipe 


from the condenser, all three being 
drained through one pipe to the drainage 
ditch in the boiler room. 

The coil holds about three quarts of 
water. The ice lasts well and the water 
with the ice gets all the heat out of the 
coil, and after the ice is gone, there is 
still several gallons of ice-cold water to 
be warmed up before the drinking water is 
spoiled. 

Cuar_Les M. GREEN. 

Conneaut, Ohio. 








September 15, 1908. 


Burning Soft Coal Screenings 





On page 198, August 4 issue, James E. 
Noble asks for information on burning 
soft-coal screenings, and as I have had 
a little experience along this line, I will 
give it for what it is worth. 


The first boiler we tried it with was 
of the horizontal return-tubular type of 
80 horsepower. The grates were of the 
herring-bone pattern and the spaces were 
about 1% inch wide. The furnace was 
about 2 feet from the lowest part of the 
boiler and the bridgewall was only about 
a foot away. The screenings were of the 
poorest grade soft coal and were all the 
way from buckwheat size to dust—mostly 
dust. 

I shall never forget the first day we 
tried to burn this stuff; we started in 
with the usual run-of-mine bituminous 
coal until about Io a.m., and then switched 
to the screenings. The first shovelful or 
so caused no apparent difference in the 
furnace, but soon the fire began to lose 
its brilliancy and the steam began to drop, 
for this boiler was worked hard. The 
fireman put on full draft and scattered 
the screenings in nice thin, even layers, 
but the fire quickly died down and by 
11:30 a.m., we had to shut that part of 
the plant down for lack of steam, even 
though we had returned to the regular 
fuel. 


We decided not to make such a sud- 
den change again, but try and work the 
screenings in with the run-of-mine coal 
in increasing proportions as the firemen 
got more used to burning it; however, 
the best we ever got was about half-and- 
half, and even that was risky, for if once 
the fire started going down nothing but 
plenty of firewood and a quick change to 
regular fuel would save it. 

I might mention here that the stack was 
only 37 feet high and that the fireman 
was a very successful one who could get 
results where others could do nothing. 
We eventually came to the conclusion 
that forced draft would be necessary be- 
fore it would be practical to burn this 
stuff, and so a 16-inch fan was installed. 
This gave a very powerful blast in the 
ashpit, which ordinarily would blow all 
the coal and the grates pretty nearly up 
the chimney if we had not had a damper 
to regulate it. This arrangement made 
quite a difference in the results, and we 
lowly increased the percentage of screen- 
ings until we were burning them alto- 
sether with complete satisfaction. We 
lso discovered that screenings had to 
have a special method of handling before 
hey would burn at a satisfactory rate, and 

following is an outline of the instruc- 
‘ions given to the firemen: 

Start the fire with the run-of-mine coal 
nd get a good hot fire and the steam 
right up before attempting to use the 
screenings. 

Throw the screenings in small shovels 


POWER AND THE ENGINEER. 


full onto what appear to be the thinnest 
places in the fire and open the blast dam- 
per slightly. 

Don’t on any account poke, rake or 
slice the fire, but let it burn; if it should 
cake over hard in any place the cake can 
be carefully broken, but must not be 
turned over or moved about. 

Keep putting the fuel on the places 
where thin spots appear or where it is 
burning hardest and as the thickness of 
the fire increases put on more blast. 

About one-half hour before noon start 
in burning run-of-mine coal and as soon 
as the whistle blows start in to clean fire, 
which will now be about 10 or 12 inches 
thick. 

To clean out, push the top burning fuel 
on one side and then draw everything else 
out, then change sides and clean out 
again; feed with run-of-mine coal and 
put on slight blast so as to have a good 
fire and steam up before the whistle 
blows. 

After starting up and running for Io 
or I5 minutes start in with screenings 
again. 

At night completely clean out fire and 
bar off all clinkers and dross from the 
grates. 

This is what experience taught us, and 
we could not make a success of it any 
other way. We also used to burn these 
screenings on other boilers that were 
equipped with shaking grates, but we 
found that it was best to follow the above 
directions up to the quitting hours, when 
instead of drawing the fires, they could 
be shaken down. This made it far more 
comfortable for the firemen. About one- 
third unburnt coal would come out when 
the fires were drawn; we saved some of 
this by screening and put it in the fur- 
nace again. By whistle time the blast 
would generally be onto its full pressure 
and then would only be just enough; this 
was obviously due to the extreme thick- 
ness the fire had built up to—sometimes 
reaching 14 inches. If a fireman “lost his 
fire,’ that is, got it down a little or 
thoughtlessly stirred it up so as to mix 
the screenings with the ashes, it almost 
always meant drawing the fires and start- 
ing again. 

This system was in use for about two 
years, but finally it seemed as though the 
game was not worth the candle, for while 
it certainly made a cut in the coal bills, 
yet it did not take many shutdowns to 
overbalance that, and if a fireman was off 
we could not take a green one for this 
work, as it took nearly a month before 
a fireman got broke in satisfactorily. All 
the firemen kicked about it, as it meant 
such close attention all the time, and alto- 
gether in:the eyes of all it was a trouble- 
some proposition. 

Of course, I do not wish to be under- 
stood as condemning this system, for if 
the price is right and the conditions right 
it undoubtedly will save in cost, and 
there are probably other and better ways 
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of handling this of which I have never 
heard. \ 


) Georce P. Pearce. 
Exeter, N. H. | 


. 
Wants to Sane ens to Build a 










I have been tryiyg to build a water fil- 
ter so that fight use the water from 
the rivery{n our plant instead of town 
water. I do not wish to make the water 
pure enough to drink, but as the water 
in the river has a reddish color, I would 
like to have the water as clear as possible. 

We are using between 12,000 and 15,000 
gallons of water per day, and if I could 
utilize the river water it would make quite 
a saving in our water rates. 

L. W. Cotvin. 

Bridgewater, Mass. 





Trouble on a Trolley Circuit 





In the June 23 number, there is a letter 
by M. A. Hamilton with reference to 
trouble on a trolley circuit, and G. S. 
Glick answered in the July 28 issue in a 
way which would intimate that he did not 
understand the proper connections of the 
wattmeter, or he would not state that it 
was possible to determine the line loss 
from his readings. 

If the wattmeter is properly connected 
with the current coil or coils in either the 
positive or negative side of the line, and 
the voltage coils directly across the line 
at the switchboard, this machine will re- 
cord the actual output of the generator, 
regardless of the line loss. It would be 
interesting to know which side of the cir- 
suit is connected to the trolley on Mr. 
Hamilton’s road, as it is usual to put the 
circuit breakers on the positive side and 
to run the positive side to the trolley, put- 
ting the ammeter and current coil of the 
wattmeter on the negative side. 

There is a possibility that Mr. Hamil- 
ton’s trouble comes from having to run 
three generators a very considerable por- 
tion of the time, the trouble coming from 
the influence of stray fields upon these 
wattmeters. If there is but one watt- 
meter on the line and the leads from the 
generators run close to it, the stray field 
set up may seriously influence this ma- 
chine and make it run very slowly. If 
each generator has a wattmeter, the in- 
fluence of the stray fields from the line 
and from the other two generators may 
also influence it. 

I believe it would be well worth while 
for Mr. Hamilton to submit a wiring dia- 
gram of the conditions at his station, 
stating the type of wattmeters in use and 
showing distinctly the location of all the 
leads carrying generator or line current 
with reference to the wattmeter. 

Henry D. Jackson. 

Boston, Mass. 
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Drop of Voltage Due to Inductive 
Load 





Having read on page 238 of Power 
AND THE ENGINEER, Aug. II, issue, 
George C. Woodworth’s statement of the 
trouble he is having in maintaining nor- 
mal voltage on his generators due to the 
fact that they are operating on a highly 
inductive load, I beg to offer the follow- 
ing suggestions : 

He states that he has a 75-kilowatt 
belted-type generator and one of 150 
kilowatt capacity direct-connected to an 
18 by 18-inch Ball engine running at 225 
revolutions per minute, which would in- 
dicate that this is a 32-pole, 60-cycle gen- 
erator. Both of these machines have 
their fields excited from direct-connected 
exciters running at the same speed as the 
generators. 

If with the three phases balanced, that 
is, with the current equal in all three 
lines, and with the machines running up 
to normal speed, the voltage cannot be 
maintained, there are two methods of rem- 
edying the trouble. 

First, we may install additional ap- 
paratus, which may be a new generator or 
a synchronous motor having a capacity 
for leading current equal to the lagging 
current required by the inductive load 
(induction motors in this case). The 
leading current taken by the motor can 
be regulated by adjusting the excitation 
of the field and be made to neutralize 
the lagging current required by the load, 
thus giving unity-power factors on our 
generators. Low-power factors, due to 
lagging current, not only increase the cur- 
rent in the armature required for doing 
a given amount of work, but the lagging 
current, which is the cause of the low- 
power factor, demagnetizes the field cores 
thus requiring an increase in the field cur- 
rent in order to maintain normal voltage 
under these conditions. 

Second, we may make some change in 
the design of the exciter so as to in- 
crease its voltage, or we may increase the 
size of the conductors of the field wind- 
on the generator so as to decrease 
excitation voltage; instead of alter- 
either of these, we may shim up the 
poles on the generator, thus reducing the 
air-gap, and consequently the field. cur- 
rent required for maintaining 
voltage under the existing load. 

The question arises at once, which of 
these methods will give satisfactory re- 
sults with the expenditure of the least 
amount of money? There are several 
points, such as the power required by the 
load, the power factor at which the 
electrical energy is to be supplied, the 
importance of voltage regulation in the 
operation of the plant, the heating of and 
the excitation voltage of the generators 
already installed, which must be con- 
sidered in deciding which method of pro- 
cedure will be best, all things considered. 


ing 
the 
ing 


normal 
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To illustrate we will take the case given 
as a concrete example: 

Suppose that the load which consists of 
lamps and induction motors required 225 
kilowatts of actual energy at 70 per cent. 
power factor or 322 kilovolt-amperes of 
apparent energy. If the generators at 
present installed (225 kilowatts capacity), 
are carrying 225 kilovolt-amperes at, 
say, approximately 70 per cent. power 
factor, and are running cool, the only 
trouble being that the exciters do not 
give a voltage high enough to supply the 
exciting current required, it may be feas- 
ible to alter the design of the exciter or 
of the generator field as noted above so 
as to give a more liberal margin on ex- 
citation voltage, and thus enable the load 
to be handled easily with the present 
equipment. If the voltage regulation of 
the generators is low and if there are 
no objections to having it higher, the 
poles on the generator may be shimmed 
up, thus reducing the air gap and the 
excitation current and voltage from 15 
to 30 per cent. depending, of course, upon 
mechanical clearance desired and the al- 
lowable increase in regulation. This will 
also result in reducing the heating of the 
field and can be done at a small cost. 

If the reduction in the air gap is not 
allowable, and if the heating of the gen- 
erator field and the exciter armature will 
permit it, we may put new field coils 
on the generator having a larger sectional 
area and lower resistance, thus enabling 
the exciter voltage to force a larger cur- 
rent through the field winding. This will 
increase the heating of the generator field 
and the exciter armature and will be a 
more expensive remedy than the first. 

Again, we may decrease the air gap 
on the exciter or reduce the resistance 
of its field winding thus enabling it to 
generate a higher voltage. (In the case 
of belted exciters, we may change the 
pulley ratios and thus increase the speed 
and the voltage of the exciter, which 
remedy is not available in this case how- 
ever.) This will usually be cheaper than 
changing the generator field winding, but 
there are many small exciters built which 
do not admit of a change in the air gap. 
If the generators already installed are 
limited in capacity due to heating, and 
will not permit of slight changes in de- 
sign so as to increase their capacity for 
carrying inductive loads, and it becomes 
necessary for us to install new apparatus, 
which will give the best results for the 
least money, a new _ generator or a 
synchronous motor ? 

If the inductive apparatus is located 
at the end of a long transmission line 
with the generators at the other end, it 
will usually, if not always, be cheaper 
from the standpoint of money invested in 
generators and line material, and a great 
deal more satisfactory as regatds voltage- 
regulation of the system, to install a 
synchronous condenser of economical de- 
sign at the receiver end of the line, thus 
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reducing the volume of current in the line 
as well as in the generators. 

In this particular case, however, where 
there is evidently no long line a synchro- 
nous motor if installed simply to run 
idle on the system for neutralizing lag- 
ging current would be more expensive 
than additional generating apparatus 
which would give the same _ ultimate 
actual power capacity. To illustrate, in 
the present case we have, say, generators 
having a capacity of 225 kilovolt-amperes 
at any power factor from 70 to 100 per 
cent., and we desire to feed 225 kilowatts 
of actual power to an inductive load hav- 
ing a power factor of 70 per cent. or 322 
kilovolt-amperes apparent energy. We 
would require a synchronous condenser 
having a capacity of 225 kilovolt-amperes 
leading current to neutralize the lagging 
current required by the load, thus main 
taining unity-power factor on the gener- 
ators. If we were to install an additional 
generator having a capacity of 97-kilo 
volt-amperes at any’ power factor from 
70 to 100 per cent., we would have the 
same actual power capacity, i.e., 225 kilo 
watts, available that we had by the ad 
dition of a synchronous motor having 
a capacity of 225 kilovolt-amperes or 2.32 
times as large as the generator. Of course, 
if the generator is of the slow-speed en 
gine type, it may cost as much or even 
more than the high-speed motor, besides 
we have the benefit of low voltage regu- 
lation and cool generator fields in case we 
choose the synchronous motor in prefer 
ence to the additional generator. 

In the present case it would seem ad 
visable to take temperature read 
ings on the machine after a run of several 
hours at the highest load at which the 
voltage could be maintained at its nor 
mal value, and determine just how hot 
the machines were getting at this load. 
These temperatures may go as high as 
40 or 50 degrees Centigrade above tli 
room temperature of 25 degrees Cent! 
grade (77 degrees Fahrenheit) without 
cause for alarm, or in other words, if a 
thermometer placed on any part of the 
machine does not show a reading greater 
than 70 degrees Centrigrade (158 dé 
grees Fahrenheit) all is well. If the tem 
peratures are considerably less than these, 
it would be advisable to make some of 
the above changes in the design of the 
machines which would enable the present 
machines to carry the large lagging cur 
rent and still maintain the voltage. 

As to the advisability of removing the 
belt from the 75-kilowatt machine, and 
running it as a synchronous condenser, 
we note the following: 

If this machine has short-circuiting col 
lars around the poles it may operate sat 
isfactorily without hunting and consequent 
breaking down of the insulation of the 
field winding. The fields of machines de- 
signed for operation as synchronous mo 
tors usually have a great deal heavier in- 
sulation than generators so as to prevent 
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short-circuits due to the high induced 
voltages in the winding when starting 
from rest or when hunting occurs during 
operation. In addition to the extra insu- 
lation, a metal short-circuiting collar is 
usually placed around the poles under the 
tips sO as to reduce the voltage induced 
in the field winding. 


If you are having trouble in maintain- 
ing the voltage on this generator when 
operating 75 kilowatt-amperes at, say, 
70 per cent. power factor, you will not be 
able to get more than about 65 kilovolt- 
amperes of leading current at approxi- 
mately zero power factor when operating 
as a motor. Hence, if you run both gen- 
erators on the system you will be able 
to deliver 225 kilovolt-amperes at 70 per 
cent. power factor or 157.5 kilowatts of 
actual power to the load, while if you 
run your 74-kilowatt generator as a mo- 
tor and obtain only 65 kilovolt-amperes 
of leading current, you will be able to 
raise the power factor on your 150-kilo- 
watt generator from 70 per cent. to 89 
per cent., which will enable this machine 
to deliver 133.5 killowatts of power to 
the load. In other words, the power 
which can be delivered by the 150-kilo- 
watt generator alone with the 75-kilowatt 
machine operating as a motor will be only 
85 per cent. of that available when the 
two machines are operated as generators. 

Third, the power required to drive the 
motor when operating under full load 
leading current (75-kilovolt-amperes) will 
be somewhere in the neighborhood of 5 
of 6 kilowatts or 7 or 8 horsepower. 

Mr. Woodworth states that he has run 
this machine as a motor up to normal 
speed, but cannot get the voltage at its 
terminals up ‘to normal. If the generator 
supplying power fdr driving the motor 
were not already overloaded, it would in- 
dicate that there was a very weak field or 
none at all on the motor which caused it 
to take a large lagging current at a low 
power factor which demagnetized the field 
of the generator, thus reducing the volt- 
age. 

[ would suggest that he observe the 
field current required by this generator 
to give normal voltage when on open cir- 
cuit, and that he excite the field with this 
same current when it has come up to 
synchronous speed as a motor which 
ought to cause it to take a minimum run- 
ning light current in phase with the ter- 
minal voltage. The field current should 
be varied either side of this value and 
the current taken by the armature ob- 
served. There will be a value of the 
field current which will give a minimum 
armature current and if the field current 
is increased above or decreased below this 
value, it will cause the current taken by 
the motor to increase. When running 
light with this value of field current the 
motor is taking current at unity power 
factor. 

The power required to drive the motor 
under this condition is that consumed in 
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overcoming the internal losses of the mo- 
tor, namely core loss, bearing friction, 
windage and a small amount of /*R loss 


in the armature. The /*R losses in the 
field of the generator and the inter- 
nal losses in the exciter have to be 
added in this case since the motor is 
driving its own exciter. These losses will 
probably be about 4.5 kilowatts for a ma- 
chine of this size. We may now increase 
our field current until normal current is 
flowing in the armature or until the full 
exciter voltage is impressed across the 
terminals of the motor field which we 
might note is obtained by cutting out all 
the resistance in the exciter field. The 
internal losses or power required to drive 
the motor will now have increased from 
4.5 up to, say, 5 or 6 kilowatts, due to the 
increase in the /°R losses in generator and 
exciter armatures and fields and also due 
to the increased core loss in the exciter 
armature. 
F. C. HeEts. 
Schenectady, N. Y. 





In regard to Mr. Woodworth’s trouble, 
on page 238 of the August rr number, 
with his plant, I will say that, although 
it is advisable to use a synchronous motor 
and over-excite the same so as to get a 
leading component of the current, to 
neutralize the lagging component and 
also to raise the power factor to unity 
and reduce the armature reactance, it is 
not very often that one is used for that 
purpose, especially in a plant of his size. 
The power factor of his system with the 
load he mentions should be at least 80 per 
cent. without the use of any compensating 
apparatus. I judge that there are a num- 
ber of induction motors on the circuit that 
are either too large for the work or else 
the motors are running a large part of the 
time on a small portion of the normal 
load they have to carry. An induction 
motor under these conditions would re- 
duce the power factor and it would not 
take many acting in this way to make the 
current lag so much as to make it very 
noticeable on the generator, especially on 
the system of the capacity mentioned. But 
f it is found necessary to use the synchro- 
neus motor for the purpose, all that is 
necessary is to parallel it with the alter- 
nator driving it and then over-excite the 
fields of the motor until the power factor 
indicator shows unity. Of course it is 
necessary to help the adjustment within 
the limits of the machine. 

The reason Mr. Woodworth could not 
get the voltage up if he connected the 
small machine with the large one, so as 
to bring it up to speed is because there 
was not enough magnetizing current in 
the motor field, and in this case it would 
cause a lagging current to flow in, and 
this current acting with the low-power 
factor load, made matters worse, on ac- 
count of the extra armature reactance on 
the alternator. It is probable that the 
exciter voltage was not high enough to 
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send the required current through the field 
of the alternator to bring the voltage up 
to nornial under this condition. 

The small alternator is all right for the 
purposes if used in the proper way, and 
the power required to run it would be 
just the amount necessary to overcome 
the electrical losses and the mechanical 
friction. 

James E. Kirroy. 

Lincoln Place, Penn. 





Experience with a Marsh Pump 





In reply to H. N. Stanfield’s article on 
page 668, it is customary in mines where 
ventilation permits to place the exhaust 
from the pump in the sump and condense 
it. The writer has had experience with 
pumps of the size mentioned, and larger 
ones, where the exhaust was placed in the 
sump, and found no trouble with oil in 
the water. Some engineers claim that the 
oil is held by the rock on the bottom and 
sides of the sump, but I have never 
noticed any oil clinging to the surface of 
the rocks in my experience. 

E. E. WEBSTER. 

Prescott, Ariz. 





How Should Gas Be Metered 
and Charged For ? 


Replying to G. W. Felver, on page 113 
of July 21 number, I am of the opinion 
that he must have missed J. O. Benefiel’s 
letter on page 748 of the May 12 issue, 
where he backs up my statements and 
gives a table of factors, which, multiplied 
by the meter reading, give the true 
amount of gas when the pressure is 
higher than four ounces above atmos- 
pheric pressure. 





I cannot see the reasonableness of Mr. 
Felver’s argument. He states that he 
believes gas and steam should come un- 
der the same head in this respect and asks 
me if I would “be willing to pay for the 
expansion of steam from a 1'%-inch pipe 
to a 2-inch pipe, under the theory that it 
would produce more power after expan- 
sion.” 

I do not believe in any such theory, and 
I did not so state. I hold that gas and 
steam should come under the same head, 
and if I made a contract to use steam by 
meter, my bargain being so much per 
cubic foot delivered under 50 pounds 
pressure per square inch, and the supply 
company, for some reason, had delivered 
it at .100 pounds pressure, then I would 
be willing to pay double the amount per 
cubic foot for the high pressure steam. 
Why? Because every cubic foot that 
came through the meter at 100 pounds 
pressure would, when it came to my re- 
ducing valve, expand into two cubic feet 
of steam at 50 pounds pressure. 

DanieEL C. CHITTENDEN. 

Brantford, Ont. 
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Riding Cutoff Valve 





The riding cutoff valve of an old style 
consisted of a main slab valve with steam 
slots at each end, and a plain, flat valve 
without ports riding back and forth on 
the top of it, cutting off the steam ac- 
cording to the position of the rider eccen- 
tric, as shown in Fig. 1. 
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FIG, I 


The riding cutoff shows quite an im- 
provement in expansion over the sim- 
ple D slide valve. No engineer should 
think of going before an examiner for a 
license without being familiar with this 
old-style riding cutoff valve, as when it 
is once mastered he has the fundamental 
principle of all valve setting. With the 
single slide valve it is not feasible to cut 
off earlier than at % or 34 stroke, because 
of excessive compression and too early re- 
lease, but the riding cutoff changes these 
conditions. With a lapless main valve 
and the eccentric set at 90 degrees, by 
shifting the riding-valve eccentric for- 
ward or backward, any desired point of 
cutoff may be obtained. The main valve 
governs the admission compression and 
release. If the riding-valve eccentric is 
fixed as in the position A, Fig. 1, or 90 
degrees ahead of the main eccentric B, 
or 180 degrees ahead of the crank, when 
the piston started on the stroke and the 
main eccentric opens the main valve, the 
riding-valve eccentric, moving in an op- 
posite direction, moves its valve so as to 
close the steam port through the main 
valve. When the piston reaches half 
stroke, the edge of the riding valve and 
the outside edge of the steam port in the 
main valve are as shown in Fig. 2, cut- 
ting off the steam. The more this riding- 
valve eccentric is advanced the earlier in 
the stroke will it meet and cut off the port 
opening of the main valve, the cutoff de- 
pending upon the angle of advance of the 
riding-valve eccentric which can be set 
to obtain any desired cutoff. 

In Fig. 4 will be seen a riding cutoff 
valve with the rider valve in two pieces. 
By turning the handwheel on the end of 
the steam chest the halves of the rider 
are separated, which is the same as add- 
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ing a lap to the riding valve and cutting 
off the steam earlier in the stroke. 

In Fig. 3, A represents a closed box 
for holding the riding- and eccentric-valve 
stems, and to allow the stem to be turned 
around. The valve stem is threaded with 
right- and left-hand threads. The hand- 


wheel B, shown as an end view, is also 
fitted to the valve stem outside of the 
steam chest. 


This valve stem has a long 
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FIG. 2 


keyway in which is fitted a feather 
attached to the handwheel. When the 
handwheel is turned the riding valve will 
be lengthened or shortened and the point 
of cutoff changed. The point of cutoff 
can be determined by taking off the steam- 
chest cover, turning the handwheel, and 
noting how many turns it requires to 
completely cut off the steam. By this 
method it can be told how much differ- 
ence one turn will make on the riding 
valve, and about where it: will cut off for 
a certain number of turns. The cutoff 
should not occur later than at one-half 
stroke, except in extreme cases, because 
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the shaft, and see if the main valve opens. 
the head-end port the same as the crank- 
end port. If it does, the main valve is 
squared. Next, put the crank on either 
center and advance the main eccentric 
until the port on the crank end shows 
1/16 inch lead. Put the engine on the 
other center and see if the lead is the 
same; if not, adjust one-half of the dif- 
ference on the valve and one-half on the 
eccentric. 

Next, place the riding valve so it will 
be in the position shown in Fig. 4, exactly 
between the ports, and put the riding 
valve eccentric even with the main eccen 
tric. The engine will then run as a simpl 
slide-valve engine. Then advance the 
riding-valve eccentric until it is just op 
posite the crank, or at 180 degrees, giv 
ing a cutoff at one-half stroke. Then put 
the crosshead out as many inches as it is 
desired to cut off at, and throw the rid- 
ing-valve eccentric ahead until the rid 
ing valve just closes the port in the main 
valve. Then turn the engine. to the 
other center and put the crosshead out the 
same distance and see if it cuts off the 
same; which it will not do, because of the 
angularity of the connecting rod; as in 
the case of the main valve, the difference 
must be divided, changing one-half on 
the valve and the other half on the rid- 
ing-valve eccentric. 

For instance, observe where the cutoff 
is on the head end and then on the 
crank end and see how much the port 
lacks of closing on one end. Then move 
the valve on the rod until it is one-half 
this distance and reset the eccentric to 
the point of cutoff decided upon. To get 
exactly equal cutoff on both ends the 
valve will have to be changed slightly 
for each cutoff. To get a later cutoff, 
move the eccentric back on the shaft, and 
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the riding valve will reopen the port be- 
fore the end of the stroke, and before the 
main valve is closed. For setting, the 
halves of the rider should be screwed to- 
gether at the start and after that the fol- 
lowing rule pertaining to the regular rid- 
ing cutoff valve should be followed: In 
setting the valve, set the main valve 
exactly as though it were a single slide 
valve, by turning the eccentric around on 
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FIG. 4 


to get earlier cutoff, move the eccentric 
ahead. After this, do a little adjusting 
to make it exact, but do not put the rid- 
ing-valve eccentric back to get cutoff 
much later than at one-half stroke, owing 
to the liability of the rider valve re 
opening the port before the main valve 
port is closed. 
A. C. WALDRON. 
Lynn, Mass. 
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A New Type of Water Wheel Governor 


Description of an Oil-pressure Governor Recently Brought Out, 
and Which Combines the Best of Domestic and Foreign Practice 
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Hydraulic turbines of large capacities, 
operating under high heads, present to the 
engineer of today problems that a few 
years ago were either unthought-of or 
conveniently ignored, and conspicuous 
among these is the subject of speed regu- 
lation. The first of the hydro-electric 
plants of this country to be put in suc- 


SIM PS ON 


In the case of (1) and (2), with a sud- 
den change of load, even from full load 
to no load, or the opposite, there was 
hardly any change in the velocity at which 
the water entered the turbine—at least not 
enough difference to be appreciable—for 
the reason that the normal velocity of the 
water under such low heads seldom ex- 























FIG. I. 


ssful commercial operation might- be 
grouped under three general classes: 

(1) Low head developments where 
water was brought in an open flume to 
reaction turbines. 

(2) Similar plants having a closed 
flume and short penstock. 

(3) Medium head developments using 
impulse wheels. 


THE GOVERNOR STAND AND ATTACHMENTS 


ceeded 2 to 3 feet per second; while, with 
the use of impulse turbines, the velocity 
of the water in the flume or penstock was 
not varied by such changes, all fluctua- 
tions of load being provided for, either by 
deflecting part of the water from the 
wheel, sufficiently to compensate for the 
change in load, or obtaining the same re- 
sult by means of a bypass operating in 
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synchronism with a needle or tongue noz- 
zle. A fairly good regulation could or- 
dinarily be obtained, provided the gov- 
ernor were powerful enough to operate 
the gate mechanism, this feature being 
more or less complicated by the various 
types used. 

The tendency toward increasing the size 
and power of units, and in utilizing higher 
heads, has, however, made the governor 
not only more difficult to design, but also 
a more important element in commercial 
operation, and greater precaution is now 
being taken by the builders of hydro- 
electric machinery to insure reliability 
under every possible condition of service. 
One result of this has been a tendency 
toward greater strength and simplicity of 
design. 

It is now realized to a larger extent 
than ever before, that for mechanisms 
controlling power units of large capacity, 
simplicity, accessibility and a liberal fac- 
tor of safety are the principal features to 
be considered. Particularly is this true of 
transmission systems distributing power 
for railway, lighting and industrial ser- 
vice over wide areas of country; for, with 
these, any derangement of the generating 
plant is liable to cause large loss and ex- 
pense, if not serious disaster. Also to in- 
sure proper economy, from the standpoint 
of commercial regulation, a governor must 
control speed variation in as nearly an 
absolute minimum of time as_ possible, 
hold the speed substantially constant for 
uniform load, be “dead beat” in action and 
operate without hunting when running in 
parallel with other machines. It will be 
at once recognized that, in order to fulfil 
these conditions, maximum sensitiveness 
is a basic requirement of the design, but 
there have been in the past three consid- 
erations impelling a sacrifice of that feat- , 
ure, viz: The necessary provision of 
power for actuating the regulating valve 
when the delicate pilot valve was not re- 
sorted to; the danger of over-travel and 
consequent hunting action; the necessity, 
when long penstocks were used, of mak- 
ing the closing time greater than the 
“critical” time (that is to say, the time 
required for an oscillation set up by clos- 
ing the wheel gates to travel twice the 
length of the penstocks), a result attained 
in a variety of ways, but usually at the 
expense of quickness or sensitiveness in 
governor design. 

To follow out some of the points men- 
tioned and see to what conclusions they 
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lead, let us take the new turbine govern- 
ors recently brought out by a leading 
builder of hydro-electric machinery. These 
are the result of an evolution or develop- 
ment extending over many years, and they 
represent not only American experience, 
but also such features of Swiss and other 
European practice as are applicable to 
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conditions existing in the United States, 
Mexico and Canada. The device de- 
scribed in this article is of the oil-pres- 
sure type and has three distinct elements: 
The governor stand, Fig. 1, containing 
the mechanism for controlling the time of 
application of energy for actuating the 
gates, the regulating cylinder for applying 
energy, and the pressure system for sup- 
plying the energy. Its operation may be 
briefly described as follows: 


OPERATION OF GOVERNOR 


The governor head, designed to be a 
highly sensitive yet stable apparatus, and 
driven from the turbine shaft, forms, of 
course, the basic governing element. Any 
change in its position moves the governor 
collar, thereby shifting the floating lever, 
and through it and its connection with 
the relay (which momentarily acts as a 
stationary fulcrum) actuates the regulat- 
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movement of the regulating piston shifts 
the fulcrum point and brings the regulat- 
ing valve back to mid-position, thereby 
making the mechanism “dead beat.” If 
this movement is so adjusted that the 
position of these parts have the proper 
relation, the governor collar will practi- 
cally retain a fixed position. 
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vary slightly and depend upon the speed 
of the governor at-corresponding posi- 
tions of the regulating piston stroke. 
Under favorable conditions (open flume 
and short penstocks) the opening and 
closing times of the gates depend solely 
upon the inertia of the moving masses 
and aperiodic. regulation can be  ob- 


‘tained; that is, the stroke of the regulat- 


ing piston and the travel of the governor 
collar correspond in time. Under un- 
favorable conditions (long penstocks) the 
closing time is often. so influenced by the 
“critical time” already mentioned and 
by other considerations that aperiodic 
regulation is no longer practicable, sincé 
a travel of the governor collar would b« 
required that would cause a greater differ- 
ence in speed between no load and ful! 
load than is commercially allowable. To 
meet such conditions the compensating 
dash-pot is utilized. 
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ing valve. Any movement of this regulat- 
ing valve admits oil from the pressure 
system to either the opening or closing 
side of the regulating cylinder and thereby 
actuates the turbine gates. The relay 
forms a mechanical connection between 
the regulating cylinder piston and _ the 
floating lever, constituting what may be 
termed a moving fulcrum, so that everv 


PRESSURE-SYSTEM DIAGRAM 


The regulating cylinder cannot, how- 
ever, fully open or close the turbine gates 
instantaneously, and the above result can 
only be obtained within prescribed limits, 
a difference of speed occurring between 
no load and full load that requires a cer- 
tain movement or travel of the governor 
collar. Consequently, the speed of the 
turbine at different gate openings will 


OF REGULATING CYLINDER 


In Fig. 2 the full travel of the governor 
collar shown as corresponding to a 
speed change X. The relay stroke, how- 
ever, is designed so that only a portion of 
this travel, corresponding to a_ speed 
change Y, is utilized; that is, within this 
limit the governor, without other mechan- 
ism than the relay, is “dead beat,” and the 
regulating valve by relay action is re 
turned to mid-position after each move 
ment. The compensating dash-pot con- 
sists of a cylinder having an adjustable 
bypass and a compound piston with auxili 
ary spring device, the rod of which is con 
nected through a suitable lever to the gov 
ernor collar. Arranged so that its piston 
takes motion from the relay-actuating 
shaft is a positive displacement pump con 
nected by a pipe to the compensating 
dash-pot cylinder. For slight changes of 
load a negligible displacement of oil takes 
place and the dash-pot has a slight damp- 
ing action only on the governor head, but 
when any load change occurs of sufficient 
magnitude to produce a speed variation 
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FIG. 5. SELF-CONTAINED PUMPING UNIT 

) greater than Y, as shown in the diagram, 
enough oil displacement ‘takes place to 
bring the auxiliary spring effect of the 
dash-pot piston strongly into action until 
the fluctuation is controlled and the gov- 
ernor collar is again brought within the 
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limits corresponding to Y speed variation, 
when action ceases. By this means a gov- 
erning element of maximum sensitiveness 
can be used and the regulation of ordinary 
slight fluctuations made aperiodic, even 
under the most unfavorable conditions. 
These elements in design, therefore, re- 
sult in the governors operating with great 
quickness and holding the speed variation 
due to ordinary fluctuations within the 
narrowest limits, yet being absolutely safe 
from hunting or overtravel after heavy 
load fluctuations. 


GOVERNOR Parts IN DETAIL 


Governor stand—This is shown com- 
plete in the illustration, Fig. 1, and con- 
sists of a pedestal upon which are 


mounted the governor head 7 and drive 2 
floating lever 3, relay 4, hand control 5, 
switchboard-control arrangements 6, com- 
pensating dash-pot 7, displacement pump 
8 and regulating valve 9. 

Governor head—The “Hartung” type of 
with equilibrated levers, 


head, has been 


























FIG. 0. DOUBLE-ACTING PUMP 


adopted, on account of its great regula- 
tion capacity in proportion to its power. 
This is shown in the following table, 
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FIG. 8. CENTRAL OIL-PRESSURE SYSTEM 
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which gives comparative results obtained 
from a governor of this type and one of 
an ordinafy design without equilibrated 
levers: ; ty 








{ 
e a: 
© Si 3 r= 
Design. a | © 3 
fa a |is 
io) ~ 
Simple spring governor 
without equilibrated 
PONE wcicktrccicaasnendicnnien 1650 1b. /594 ft.-1b.|1650 
“Hartung” type ............ 628 Ib,|144 ft.-1b. |2290 
| | 








The “Force” of the first column is the 
force exerted by the governor collar, the 
“Energy” is this force in the maximum 
collar travel, and “Regulation Capacity” 
is the product of sensitiveness (expressed 
in terms of limit of fluctuations within 
which the governor is sensitive) by the 
uniformity of the regulation produced, ex- 
pressed in terms of its coefficient of speed 
fluctuation. Each governor is tested and 
carefully adjusted for the required speed 
variation. The governor head is belt- 
driven from the turbine shaft, the motion 
being transmitted to the governor spindle 
through a pulley 2 and cut bevel gears 
running in oil. 

Floating lever—The functions of this 
part have already been fully explained, 
and by referring to Figs. 1 and 2 its con- 
nection with the governor collar, com- 
pensating dash-pot, relay and regulating 
valve will be made plain. ‘ The lubrication 
for the collar is provided by an oil cup 
sufficiently elevated to supply the oil under 
a slight head. 

Relay, hand and switchboard control— 
Through the adjustable relay lever 10 
motion is transmitted from the gate gear 
to the relay shift rz, at the end of which 
a gate-opening indicator 12 is provided, 
and thence by means of the eccentric 13 
to the relay rod 4, so that its point of 
connection with the floating lever becomes 
a moving fulcrum, and “dead beat” action 
is obtained. The hand-wheel 5 enables 
the effective length of the relay rod to be 
varied and the speed thereby regulated, 
thus providing a convenient method of 
hand control. 

When required, the motor 6, connected 
to the gear r4 on the hand-wheel by 
means of the disconnecting pinion 15 and 
worm wheel 16, is supplied, and provides 
switchboard control for the governor, 
enabling the synchronizing of units and 
the adjustment of load by the switch- 
board operator through suitable switches 
mounted on the panels. 

Compensating dash-pot and pump—The 
design and functions of this device 7 have 
been indicated. Its arrangement on the 
gevernor stand is clearly shown in Fig. 
1. The compensating dash-pot piston rod 
17 is connected to the floating lever 3 and 
governor collar 28 through the lever 19 
and its connecting links. By a pipe 20 
the dash-pot is connected to the pump 8, 
the piston of which is actuated by a crank 
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2I on the relay shaft. The oil reservoir 
seals the pump cylinder and gland com- 
pletely from air and thereby prevents loss 
of displacement. The dash-pot effect may 
be varied by the needle valve 22, and it 
should be noted that this and all other 
adjustments that have to do with the gov- 
ernor’s action can be made while the ma- 
chine is in operation, an important feat- 
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force exerted by it is ample to shear off 
any small obstruction that might impede 
its movement, and it has proved entirely 
trustworthy in operation. The only ad- 
justment required is that of the bypass 
controlled by the needle valve 24; this, 
like other adjustments previously de- 
scribed, can be made with the governor 
in operation. 


Regulating cylinder and connections— 
The regulating valve admits oil under 
pressure to the opening or closing side 
of the regulating cylinder, at the same 
time allowing that contained in the op- 
posite end to be discharged into the 
vacuum tank, and thereby actuates the 
turbine gates. Fig. 3 shows one form of 
construction. The cylinder is mounted 
on a heavy seating arranged for fastening 
to a suitable foundation, and connection to 
the gate gear is made through the con- 
necting rod rz. The pipe connections 
shown provide for delivery and discharge 
of oil and are fitted with gate valves 2 
and 3 in order that connection with the 
governor and pressure system may be 
closed and the turbine gates actuated by 
the oil pump 4, driven by the hand-wheel 
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FIG. 9. 


ure from an operating and maintenance 
standpoint. 

Regulating valve—The regulating valve 
9 has no actual mechanical connection 
with the valve-stemr 23, but is actuated by 
unbalanced pressure, controlled through 
the opening and closing of a port by this 
stem... This; valve is designed so that the 
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5. A control valve 6 enables the pump 
to displace oil in either direction, so that 
the gates may be opened or closed by 
hand. 

Oil-pressure system—The principle of 
oil pumping used for governor purposes 
will be made clear by refesring to Fig. 4. 
The oil pump is continuously operated, 
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drawing oil from the vacuum tank and 
delivering it into the pressure tank. The 
pressure tank is half filled with a special 
quality of oil, the space above forming 
an air cushion and having an effect simi- 
lar to that of an accumuiator in overcom- 
ing the inertia of the oil in the tank and 
pipes, and enabling large quantities to be 
delivered promptly. Oil under pressure 
is led to the regulating valve; its admis- 
sion to the regulating cylinder is thereby 
controlled and the discharge delivered 
to the vacuum tank. The oil is drawn 
from the vacuum tank by the pump and 
again delivered to the pressure tank. 


PuMPING SySTEMS 


Three arrangements of pumping appara- 
tus are regularly made. These are 
adapted to the different sizes of governor 
and size and arrangement of units and 
are known as the “self-contained unit 
system,” the “independent-unit system” 
and the “central-pumping system.” 
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the use of a duplicate central-pumping 
system, as illustrated in Fig. 8. For such 
arrangements the pumps may be driven by 
motors or by separate water wheels. 

The development of the governing 
mechanism above described, for the sev- 
eral illustrations of which the writer is 
indebted to its builder, the Allis-Chalmers 
Company, has been the result of exhaus- 
tive experiments and extended experience 
in regulating units of different designs, 
including three 13,500-horse-power  re- 
action turbines operating under 365 feet 
head and four 11,750-horse-power impulse 
turbines operating under 865 feet head, 
these being the largest units of their re- 
spective types so far constructed. The 
results obtained on tests under severe 
operating conditions are said to have 
demonstrated that this governor fulfils all 
the requirements necessary for good ser- 
vice. Two sizes are built, suited to vary- 
ing requirements as to capacity and oper- 
ating conditions. 

Size 1, which is shown in Fig. 9, con- 
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In the first-named system the arrange- 
ment, Fig. 5, consists of a single-plunger 
pump mounted on a common base with 
the vacuum and pressure tanks and belt- 
driven from the turbine shaft. 

In the independent-unit system the type 
of double-acting pump, shown in Fig. 6, is 
used with governors of larger capacities. 
It is belt-driven from the turbine shaft, 
and only one is used for each turbine, 
making an entirely independent arrange- 
ment, although connections may be pro- 
vided for temporarily using other units 
in case of accident. The pressure and 
vacuum tanks, shown in Fig. 7, are 
mounted on a common base and can be 
lecated in any convenient place, or a cen- 
tral-tank system common to all the units 
may be used. This arrangement pro- 
vides a central pressure and vacuum tank 
with pressure and vacuum mains, to which 
the separate governors are connected, run- 
ning the length of the power house. 

In plants haying many units, a gain in 
simplicity and convenience. is obtained by 
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sists of the regulating cylinder and gov- 
ernor stand in one mechanism, auxiliary 
mechanical hand: regylation being pro- 
vided. This size has a maximum capacity 
of 10,000 foot-pounds and is applicable to 
turbines for operation in open flume, or 
where short penstocks are required. It is 
also well adapted to regulate exciter units 
and. for impulse turbines of 
capacities. 


moderate 


Size 2, shown in Fig. 10, consists of a 
separate regulating cylinder and governor 
stand, usually provided with 
hand regulation. This size is made for 
any capacity and is applicable to all types 
of turbines, its special province being, 
however, in connection with long pipe 
lines and pressure regulators. 

When either of these types of governor 
is used in connection. with central oil- 
pressure systems having independent 
drives, all hand-regulating devices can be 
dispensed with, as the gates can be actu- 
ated from the relay hand-wheel at will, 
wheneyer oil pressure is available. 


hydraulic 


Smokeless Fuel 


According to the Mechanical Engineer 
a London man has recently patented the 
following process for the manufacture of 
smokeless fuel: About one-third part by 
weight of wet peat and two-thirds part 
by weight of bituminous coal, which may 
be in a finely divided state, are taken and 
placed in a retort and heated to a tem- 
perature sufficiently high (about 850 de- 
grees Fahrenheit) to drive off those hy- 
drocarbons that produce smoke, the gen- 


eration of the steam from the peat 
assisting in this operation. It will be un- 
derstood that the temperature is not 


raised materially higher than is necessary 
to drive off the hydrocarbons as stated. 
The heat is applied for about five hours 
The bituminous coal binds the peat to- 
gether to a coherent mass and forms a 
fuel of high calorific value, which is read- 
ily ignited in a grate in the ordinary way 
and burns 
smoke. 


economically and without 

In practice the retort may be provided 
with relief valves and arranged so as to 
maintain a pressure of 10 pounds per 
square inch. The retort may be heated in 
any convenient way, such as by heat ex- 
ternally applied or by burning some of 
the gases generated after partial purifica- 
tion. 

The watery extract, containing tar of 
complex constitution, pyroligneous acid, 
and other products derived from the car- 
bonization of addition to the 
gases referred to, is advantageously con- 
densed and utilized for the production of 
a pitch of superior quality, and the usual 
condensable products obtained from the 
bituminous coal in the retort may be col- 
lected and used for any desired purpose. 
In some cases the contents of the retort 
after the process has been completed may, 
either while still hot or after they have 
cooled, be discharged into a solution of 
calcium chloride. By this means the 
smokeless fuel is rendered slightly deli- 
and 
quantity of 


peat, in 


retains a_ certain 
The or the 
peat or both may also be moistened with 
a solution of calcium chloride before be- 
ing placed in the retort. 


quescent always 


moisture. coal 





Surface condensers 1% to 2 
square feet of cooling surface per engine 


horse-power. 


require 


Safe fly-wheel diameter in feet equals 
6000 —- (3.1416 * Revolutions per min- 
ute). 





To find the weight of castings, multiply 
the cubic inches by 0.27 for iron, 0.29 for 
steel and 0.30 for brass. 





Air-pump displacement should be 1/75 
of the low-pressure piston displacement on 
a compound engine. 








460 


Test of a Small Gas Engine for 
Mixture and Ignition Timing 





By T. C. ULBrRIcHT 





This article gives the salient results of 
a test made recently on a modern 7-horse- 
power horizontal gas engine of the four- 
stroke-cycle type, the aim being to de- 
termine the effects of various mixtures 
and spark adjustments on the output of 
the engine, rather than to ascertain its 
efficiency. 

Every engine, of course, must be 
studied separately and adjustments made 
to give the best results with the fuel used, 
the speed of the engine, the work to be 
done, etc. Trouble may be found in the 
valves, timing mechanism, mixing cham- 
ber, reducing motion, indicators, etc., all 
of which parts should be thoroughly in- 
spected and adjusted before a reliable test 
can be made. 

In the present case, after the necessary 
preliminaries for starting the engine were 
completed, the igniter was set to spark 
just before the piston reached its inner 
dead center. The indicator was then 
attached and fine adjustments of the spark 
made until as perfect a card as possible 
was obtained, after which a series of in- 
dicator diagrams were taken, beginning 
with very early ignition and running past 
the known proper point to the other ex- 
treme of very late ignition. The first six 
diagrams reproduced herewith were taken 
with a proper mixture, to show the result 
of thus varying the timing of ignition. 
Fig. 1 shows too early ignition, with the 
spark set to occur about 25 degrees ahead 
of the dead-center position of the crank. 
Fig. 2 shows ignition about 20 degrees 





FIG. I 











FIG, 2 


ahead, resulting in an _ undefined 
plosion point at a; retarded piston speed; 
very high maximum pressure, due to the 
compression of the ignited gases, which 
could not expand until after the piston 
started on the out-stroke; and a combus- 


cx- 
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tion line sloping to the left of a vertical 
line drawn through the explosion point. 

Diagram No. 3 shows a practically per- 
fect card for this, as well as for any con- 
stant-volume engine. In this case ig- 
nition was timed at about 12 degrees ad- 
vance, producing or permitting combus- 
tion a moment after the reversal of pis- 
ton motion, giving a distinct explosion 
point a; an explosion line ab sloping 
slightly to the right of a vertical line 
through the point a; a smooth expansion 
line bc, dropping to a few pounds above 
atmospheric pressure; and a _ complete 
compression line da. 

In the cases illustrated by Figs. 4, 5 and 
6, igniter operation occurred after the re- 








Suction 


FIG. 3 








FIG. 4 








FIG. 5 





FIG. 6 


versal of the piston motion by almost 
equal steps, resulting in a small point at 
the end of the compression line which 
gradually increases to a negative loop, 
due to the drop in pressure as the piston 
started on its return stroke. Explosion 
then occurred, giving a very slanting line, 
because the piston speed was_ being 
rapidly accelerated as the connecting-rod 
angularity increased with respect to the 
cylinder axis. The lag in the combustion 
line is more pronounced with later ig- 
nition, and there is obtained a_ lower 
maximum pressure, which is also of lon- 
ger duration. 

The ignition was next set at the proper 
point for the proper mixture and the mix- 
ture changed; first a very rich mixture 
being admitted, giving the diagram shown 
in Fig. 7. Here there is practically no 
explosion line, as no explosion occurred, 
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but only a slow burning of the gases 
throughout the entire length of stroke, 
with the results that the maximum pres- 
sure is only slightly higher than the com- 
pression pressure, and the release pres- 
sure is but little below it. 


— = = 








FIG. 7. RICH MIXTURE 





FIG. 8. LEAN MIXTURE 


Then a very lean mixture was admitted, 
giving the kind of diagram shown by Fig. 
8, which, although starting out with some 
rise in pressure due to initial combustion, 
shows slow combustion continued through- 
out the stroke, and indicates the possi- 
bility of some of the charge being still 
unburned when release occurred. 





Peculiar Accident to Engine 





By Ernest HAti 





Recently the engine of the York (Me.) 
Light and Heat Company met with a 
peculiar accident. It is a 550-horsepower 
tandem compound engine, with 18x36- 
inch cylinders and 28-inch stroke, and was 
running condensing at 150 revolutions per 
minute. It was direct-connected to an 
alternating-current generator of 90 am- 
peres capacity. 

The accident resulted in the following 
damage: The steam pipe or, rather, the 
valve, was broken squarely off between 
the top flange and the hand wheel; the 
high-pressure cylinder was lifted off its 
bed and moved to one side about 4 inches 
out of line with the low-pressure cylin- 
der, bending the 3%-inch rod with it. 
The high-pressure cylinder head went out, 
taking all its bolts(twelve 34-inch) with it, 
the low-pressure cylinder head being split 
in five places, and all its bolts (twenty 
34-inch) being broken off, there being, be 
sides, numerous other breaks. At the 
time there was 140 pounds steam pressure. 

The piston rod had a slight bend in it 
and was sent away to be straightened. The 
repair people advised getting a new rod, 
saying that the old one was not safe. As 
a new one would cost some $250, they 
were told to go ahead and fix her up, 
which they did, with the above results. 
After the accident it was found that the 
piston rod, instead of entering the cross 
head at its original size, was cut down or 
reduced from 43% to 27%, for some reason, 
and then not being satisfied with reduc 
ing the strength, they butted it into the 
crosshead, forming a very rigid shoulder 
with no give to it. 
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Inquiries 





Questions are not answered unless they are 
of general interest and are accompanied by 
the name and address of the inquirer. 








A Loose Crank 


An _ 18x30-inch Corliss engine which 
runs at 123 revolutions per minute has a 
loose disk. Can a loose disk be made 
tight ? 

H. N. M. 

Sometimes a disk or crank appears to 
be loose when it is not. Unless both shaft 
and the hole in the crank are perfectly 
round there is liable to be, between the 
shaft and the crank, space enough for 
oil to work through from the back side 
to the face of the crank, and make it ap- 
pear that the crank is loose. It may in 
some cases be possible to secure the crank 
rigidly to the shaft by fitting a new key 














HOW TO FASTEN 


and driving it solidly home. A crank 
may be securely fastened by two taper 
pins, as shown in the drawing. Two holes 
are drilled perpendicular to the face of 
the crank, one-half in the shaft and one- 
half in the crank, about one-quarter of the 
shaft circumference apart. These holes 
are reamed with a taper reamer and pins 
are accurately fitted to the holes. Two 
sides of the pins are planed away so that 
they may have a bearing on opposite sides 
of the holes only. These pins should be 
driven simultaneously and finished flush 
with the face of the disk. 


Suction Limit of a Pump 

Why is it ‘impossible for a pump to lift 
water more than 34 feet? 

i i i 

Because a column of water 34 feet high 
exerts a pressure equal to that of the at- 
mosphere, and no matter how hard the 
pump may “suck,” the atmospheric pres- 
sure cannot sustain a higher column of 
water. In practice, a pump will not raise 
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water even as high as the theoretical limit 
of 34 feet, because of the “slippage” and 
the friction of the moving water against 
the pipe walls. 


Location of a Gas-engine Ignition Plug 


Why is the spark plug of a small gaso- 
lene engine, such as is used on automo- 
biles, located usually near the inlet valve, 
and that of a large stationary gas engine 
located in the head or side away from 
the inlet? What is the best location for 
the igniter plug? 

5.. DZ 

The answer to your last question an- 
swers both. The best location for a spark 
plug is in a part of the cylinder where it 
will be most likely to be surrounded with 
a good “mixture” after the inlet valve 
closes. In an automobile engine, this posi- 
tion is usually near the inlet valve; in 
stationary engines it varies, according to 
the design of the cylinder and of the inlet 





A LOOSE CRANK 


passages, and the speed of the piston. The 
actual “best” position is debatable, but an 
infallible rule is to avoid pockets in the 
cylinder wall and proximity to the ex- 
haust valve or ports. 


Operating a Motor on Half Voltage 


A 500-volt motor running on a 250-volt 
circuit will not run at high enough speed. 
Can it be changed so as to work properly 
at that voltage? 


Cj ¥. & 


It is doubtful. If the armature hap- 
pened to be of the lap-wound variety and 
has a large number of coils, it can be 
changed to 250 volts by putting on a com- 
mutator having one-half the number of 
bars in the present commutator and con- 
necting the coils in pairs. The field-mag- 
net coils would have to be connected in 
two parallel groups instead of all in series. 
At best, such a change is a makeshift. 
Better have the armature and field magnet 
entirely rewound for 250 volts. 
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Pressures in the Cylinders of a Triple- 
expansion Engine 

Knowing the steam pressure in the 
high-pressure cylinder of a triple-expan- 
sion engine, how can I calculate the pres- 
sures in the intermediate and low-pres- 
sure cylinders? 

W. T. F. 

Divide the initial pressure in the high- 
pressure cylinder by the ratio of expan- 
sion and the result will be practically the 
initial pressure in the intermediate; mul- 
tiply this by the area of the high-pressure 
piston and divide by the area of the inter- 
mediate piston and the result will be the 
intermediate terminal and practically the 
low-pressure initial pressure. The low- 
pressure terminal pressure is equal to’ the 
initial multiplied by the intermediate’ pis- 
ton area and divided by the low-pressure 
piston area. 


Difficulty in Paralleling Direct - current 
Dynamos 

Two 100-kilowatt direct-current dyna- 
mos of one make work in parallel without 
difficulty, but neither of them will go in 
parallel with a 200-kilowatt machine of 
another make; any attempt to parallel the 
larger machine with the others produces 
fireworks and the immediate opening of 
the circuit-breakers. All three are com- 
pound wound. What is probably the cause 
of the trouble? 

5. BF. 

Either incorrect polarity or dissimilar 
equalizer connections. If the terminal 
polarities agree at the busbar connections, 
it is likely that the junction between the 
brushes and the series winding of the 
large machine is not of the same polarity 
as that of the smaller machines. For ex- 
ample, if the series windings of the 
smaller maehines are connected to their 
negative brushes and the series winding 
of the larger machine is connected to its 
positive brushes, closing the main and 
equalizer switches will short-circuit all the 
armatures through the series windings. 


Supplying Lamps with either Direct or 
Alternating Current 

The lamps in a mercantile establish- 
ment are supplied normally with alter- 
nating current through the usual trans- 
former and recording meter. It is de- 
sired to use a_ small direct-current 
dynamo on the premises for lighting dur- 
ing the small-load period; how should 
the entering connections be made? 

H. W. O. 

Put in a double-throw double-pole 
knife switch between the entering fuse- 
block and the meter. Connect it up so 
that closing it in one direction will con- 
nect the lighting main with the alternat- 
ing-current meter and closing it in the 
opposite direction will connect with the 
feeder from the direct-current dynamo. 
This feeder must not at any time be con- 
nected to any part of the alternating-cur- 
rent supply circuit, directly or indirectly. 
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POWER AND THE ENGINEER. 


Boiler Room Economy 


It is not clearly understood why in so 
many instances of power-plant installa- 
tion so much stress is laid upon the 
steam-consumption and_ speed-regulation 
guarantees, and so little thought given to 
the boiler room and its equipment. Pur- 
chasers or their agents will haggle over a 
difference of five per cent. in steam con- 
sumption or a two per cent. variation in 
regulation, and serenely install and oper- 
ate a steam-generating outfit that will al- 
low a waste of from fifteen to twenty- 
five per cent. of the possible heat values 
of the fuel used. In the average modern 
boiler plant it is much easier to effect 
an appreciable reduction in the operating 
expenses by improvements in boilers, fur- 
naces and chimneys than to improve upon 
the performance in the engine room. 

One element of economy in the opera- 
tion of the boiler room is the installa- 
tion ‘of boilers of proper capacity, with 
suitable grate areas and a chimney de- 
signed for the work to be done. If these 
items are neglected no ordinary effort 
will ever succeed in raising the efficiency 
of the plant above the average. Another 
factor is the fuel used, and the poor re- 
sults achieved in many cases are due to 
the fact that neither the engineer nor his 
assistant knows one week, or in some in- 
stances one day, in advance the particular 
variety of dirt that will be furnished and 
called fuel. 

It is not assumed that coal dealers are 
less honest than other business men, but 
the fact that they are in business primarily 
for profit, promises that the user will get 
whatever happens to be handiest for de- 
livery, unless an intelligent oversight and 
subsequent loss of custom is expected by 
the dealer. Plant owners who buy coal 
without safeguard to insure good quality 
must expect to pay for their neglect. 
Coal in quantities should never be bought 
without some its value 
for steam-making purposes. Coal is burned 
for the purpose of transferring as large 
a percentage of its heat as possible to the 
water in the boiler, and a lack of en- 
gineering ability is shown in no clearer 
way than by a failure to accomplish this 
result. In a plant running twenty-four 
hours per day and seven days per week, 
the conditions would be much different 
from those in a plant operated only sixty 
hours per week, and the methods of coal 
handling and burning would be much dif- 
ferent. In the one the installation of au- 
tomatic stokers, conveyers and _ storage 
bins would be expected; while an outlay 
for similar apparatus in the smaller plant 
would entail interest and depreciation 
charges beyond all reason and out of all 
proportion to the good they might ac- 
complish. 

No leak of steam or water from joints 
or stuffing boxes, or of airs into the fur- 
nace through the brickwork, is small 
enough to be unimportant. . Common- 


guarantee as to 
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sense methods are the ones’ needed and 
these only; in short, a liberal use of hu- 
man brain in the boiler room will in a 
great majority of cases be productive of 
more direct saving to the plant owner 
than the adoption of all of the engine- 
room refinements devised in the 
quarter of a century. 


last 





Air Leaks in Boiler Settings 





Among the most common causes of 
lost economy in the steam plant are air 
leaks in the brick settings of the boil- 
ers. With few exceptions, steam-plant 
owners and chief engineers are contented 
with the conventional brick setting, with 
its many cracks and defects. The steam 
engine of today represents a machine as 
economical as modern skill and ingenuity 
can produce, while many improvements 
are also being made in the design of 
steam boilers; but the brick setting re- 
mains practically where it was in the be- 
ginning. 

The reasons for cracked boiler settings 
are so well known that it is needless to 
mention them. As long as the common 
method of setting boilers is adhered to, 
with their weight resting on the brick- 
work, it follows that the strains of ex- 
pansion and contraction of the boiler will 
be communicated to the setting; cracks 
will ‘appear and more or less air will 
find its way into the furnace, to the detri- 
ment of economy. 

As a means of eliminating such faults 
to a considerable extent, the method of 
suspending steam boilers from beam sup- 
ports entirely separate from the brick set- 
tings should be employed, although this 
method has not keen adopted to any great 
extent in the case of return-tubular boil- 
ers. Doubtless, this is due to the slight 
increase in the first cost of installation 
and the lack of knowledge regarding its 
merits. There are several evident ad- 
vantages with this method of suspension, 
as the boiler is free to expand indepen- 
dently of the brickwork and the weight 
of the boiler and its contents is not 
supported by the setting. This method 
of setting boilers does not wholly pre- 
vent the formation of cracks, however. 
and additional means should be employed 
to overcome this difficulty. 

As,an example of the saving that may 
be made in fuel by merely preventing the 
radiation of heat through the brickwork 
and stopping air leaks in boiler settings, 
the following is worthy of note: A cer- 
tain boiler setting was covered with a 
layer of asbestos cement, over which can- 
vas was pasted, the whole Being covered 
with thick coats of paint. The saving in 
this instance was more than’ twelve 
per cent. of the monthly coal bill. If 
such a saving can be made in one instance 
under ordinary operating conditions, it is 
evident that most engineers have an op- 
portunity of making an appreciable saving 
in their fuel bills. 
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Another source of air leakage that does 
not seem to have been guarded against 
is found with most types of mechanical 
stoker, due to the dead area of the grate 
that is covered with a thin layer of clink- 
er and ash. Undoubtedly this is obtained 
where medium and light fires are run, 
which would suggest that some method 
might be employed whereby the length of 
the grate could be shortened at will, so 
that the most efficient grate surface could 
be utilized under all loads on the boiler. 
This point should not be overlooked by 
designers of mechanical stokers. With 
one-third of the grate bare, as is frequent- 
ly the case, the amount of cold air making 
up through the dead heating surface of 
the boiler makes it evident that a serious 
loss of heat units must take place. With 
some sort of arrangement to reduce the 
grate area, so that the grates would be 
always covered with live coals, this- loss 
could be practically eliminated. 





Flywheels for Water Power 
Turbines 


Our attention was recently directed to 
the remarkable advantage obtained by. ’the 
employment of large flywheels in eqttaliz- 
ing the speed of shafting in several power 
plants operated by power from turbine 
water wheels. The main load in each of 
these places consists of silk looms, a class 
of manufacturing machinery very irregular 
in the use of power and at the same time 
very careful of material and damaging to 
product, unless operated with good uni- 
formity of speed. 

In each of the plants referred to steam 
engines had been installed as auxiliaries 
for furnishing power during the shortage 
of water. Whenever so employed, the su- 
periority in uniformity of steam-engine 
speed was very noticeable, and return to 
the use of water power at the end of a 
“dry spell” would be postponed as long as 
possible. 

In one plant, when occasion arose for 
hastily resuming the use of water power, 
the trouble and expense of cutting a large 
engine belt led up to the suggestion of 
leaving the belt in place, to disconnect 
the connecting and eccentric rods and let 
the flywheel and engine shaft run idle. 
This was done, and was accompanied by 
such decided improvement in the uni- 
formity of the speed of the turbine water 
wheel that the change over to water was 
not observable, either to the operatives or 
in the working of their silk looms. 

Several similarly equipped power plants 
in the same locality now employ their 
engine flywheels in this manner when 
running with water power, finding it re- 
sults in very decided improvement in uni- 
formity of speed, and especially in regula- 
tion of speed for sudden changes of load 
when the water-wheel governors are oper- 
ating on “part gate.” 
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There are few manufacturing enter- 
prises where it is not vastly more profita- 
ble to use power with good uniformity of 
speed, to say nothing of those to -which 
close regulation is an absolute necessity, 
and yet the man behind the check book, 
without relying on actual experience, 
would be more than likely to treat any 
engineer as a decided crank who would 
propose to improve the speed of a tur- 
bine water wheel by the installation of an 
eighteen-foot flywheel. 





Reduce Losses in Handling Coal 


In large coal-handling systems used in 
power plants of considerable capacity 
there is often a chance to save a few 
dollars in operation if the station staff is 
on the alert to cut down wastes. In a 
good sized plant there are frequently sev- 
eral hundred conveyer buckets to be 
driven, and a twenty- or twenty-five horse- 
power. engine or motor may be needed to 
operate the system at its full capacity. 
With‘ the most careful lubrication and 
skillet] attention, the friction load of the 
conveyer system may amount to forty or 
fifty per cent. of the power required when 
operating with the buckets full. If care 
is not taken to shut down the conveyer 
promptly after the delivery of coal to 
the bunkers or when the collection of 
ashes has ceased, the power loss may be 
felt in the year’s operating expense of 
the auxiliaries, 

The operation of the endless conveyer 
chain, empty, once or twice a week for 
purposes of oiling or greasing may cost 
perhaps ten dollars a year for the extra 
power used, compared with lubricating 
when the conveyer is handling fuel. In 
large conveyer installations two men are 
often needed to apply the oil or grease as 
each bucket passes by, a third man being 
on hand to fill the cans. If this work 
can be arranged to be done when the 
conveyer is delivering coal, a desirable 
gain will be made, since there are al- 
ways points in the travel of the con- 
veyer belt or buckets where they are 
empty and thus readily inspected in de- 
tail or oiled in any part. 

Two other frequent sources of waste 
in the handling of a coal-conveyer system 
are in the pocket lights and the steam 
lines which may be in use. Current is 
wasted through failure to cut off the in- 
candescents as soon as they are not needed 
in the recesses of the pocket, and when 
several steam-pipe branch lines are used 
in connection with hoisting engines, if a 
main not installed at the en- 
trance of the pocket or tower, leakages in 
the separate liable to prove 
expensive. Sometimes half the minor 


valve is 


valves are 


valves are in leaky condition, and the re- 
excess coal consumption is worth 

It is a good plan in electrically 
conveyer plants to check the me- 


sulting 
saving. 
driven 
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condition of the buckets and 


chanical 
chain by occasional ammeter readings. The 
actual saving from these different sources 
is, of course, small, but it must be re- 
membered that this is only one of the 
many places in a power plant in which a 
saving might be effected. 





Economy Tests of Gas Engines 
The records of gas-engine economy 
tests usually show the results obtained 
with the mixture constant and the time 
of ignition varied, and those obtained 
with the timing constant and the mixture 


‘proportions varied, but it is seldom that 


anyone finds evidence of a thorough trial 
of the effects of varying both the mixture 
proportions and the timing of ignition. 
The shortest cut to the best adjustment of 
these two vital functions is to start with a 
fairly rich mixure, advancing the ignition 
as far as may be allowable; then reduce 
the proportion of gas to air little by little, 
each time advancing the ignition until the 
best possible results are obtained with 
that mixture. A point will soon be 
reached where any further improvement of 
the mixture will cause a decrease in power 
which cannot be cured by further advance 
of the ignition timing. 

with fixed ignition timing and 
variations of mixture quality are of little, 
if any, engineering value; they serve 
chietly to satisfy one’s curiosity as to just 
what sort of behavior such changes will 
produce. Of course, if one is unfortunate 
enough to have a gas engine (not oil en- 
gine) which has no provision for adjust- 
ing the timing of ignition, it must be tested 
with fixed ignition advance, if at all, but 
that type of engine is rapidly becoming 


Tests 


obsolete and is scarcely worth the trouble 
and expense of running a complete test. 





The great strides that have been made 
by the suction-gas producer in combina- 
tion with the gas engine are evidenced by 
the report that the British naval authori- 
ties are going to give the combination a 
trial on shipboard, and great things are 
This is heralded as a new 
in the minds 
of naval engineers for a long time. As 
long ago as the St. Louis exposition, Ad- 
miral Melville, in private conversation, ex- 
pressed the belief that some day the gas 
producer might displace the boiler afloat 
as well as ashore. At that time this ap- 
peared like a remote possibility, yet now 


expected of it. 


discovery, but it has been 


the beginning seems to be right at hand.— 
Engineering and Mining Journal. 





To find the resistance of copper wire 
drop one cipher from the circular mils: 
The result is the number of feet per ohm. 





Broken, loose fuel weighs per cubic 
foot: Anthracite, 54 pounds; bituminous, 
49 pounds; coke, 27 pounds. 
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Devices 


Used 





MUST BE NEW OR 


A Vacuum Cleaning Pump 





The vacuum-cleaning system herein de- 
scribed is manufactured by the Palm En- 
gineering Company, Detroit, Mich. 

The Palm vacuum pump is constructed 
with a piston fitting loosely in the cylinder, 
and between the piston and the cylinder 
a constant supply of water is maintained, 
which provides lubrication and reduces 
the piston friction to that within the water 
itself.: This water keeps the cylinder 
washed clean, thus making it possible to 
take the dust-laden air directly into the 
pump and to discharge this dust with the 
water into the sewer. By this means the 
use of all wet or dry separators is elimin- 

















PALM VACUUM PUMP, TYPE “A” 


ated and a corresponding saving of power 
is effected. The base of the pump is a 
vacuum equalizing chamber, and as the 
air flows into this the heavier 
particles of dust settle of their own weight. 
When it is necessary to clean this out, 
the base is easily and quickly opened by 
simply releasing a hand lever and swing- 
ing the cover to one side. 


some of 


This pump is operated by a ™%-horse- 
power motor: It requires a space over all 
of two feet five inches by four feet and is 
four feet high, the base being twenty-four 
inches in diameter. It is entirely self- 
contained, even the motor being mounted 
on the frame. It requires no foundation 


other than a good floor, and as it is not 


taken apart for shipment it is quickly and 
° e e 
easily installed. 





New Type of Air Brake Air 


Compressor 





The demand for the standard types of 
air compressor used with air-brake equip- 
ments to many industries requiring com- 
pressed air has broadened to stfch an ex- 


INTERESTING 


different sizes, having 15, 26, 44% and 54% 
cubic feet of free air per minute capacity, 
respectively, at the standard speeds of 220 
revolutions per minute for the first two 
types and 200 revolutions per minute for 
the last two. The horsepower required 
to operate the compressor in the four 
different sizes at 100 pounds pressure is 
3, 5, 9 and II, respectively. 

They are said to operate successfully 
against pressures up to 200 pounds per 




















TYPE “FR” BELT-DRIVEN AIR COMPRESSOR 


tent that the Westinghouse Traction 
Brake Company, East Pittsburg, Penn., 
has found it necessary to provide a line of 
belt-driven compressors for cases where 
the only power available is from shafting 
or where it is not expedient to use either 
steam or electric motive power. 

These belt-driven air cOmpressors, des- 
ignated as “Type F-R,” are made in four 





square inch, and may be had with or with- 
out water-jacketed air cylinders as occa- 
sion requires. 

This type of compressor is similar in all 
respects to the motor-driven compressor, 
except that the motor is replaced by a 
belt wheel, keyed on the crank shaft of the 
cempressor. It is of the duplex, hori- 
zontal, single-acting type, and portable. 














esc te 
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Corey Time Firing Device 


The Corey time-firing device, used in 
the United States Navy, displays in suc- 
cession the numbers 1, 2, 3, 4, etc., at 
such intervals as desired. It consists of 
a cylindrical case with a glazed opening 
near the bottom, back of which there is 
fixed a white, incandescent light. Be- 
tween the light and the glazed opening 
there is a revolving aluminum dial actu- 
ated by an electromagnet with stenciled 
figures corresponding with the figures 
upon the furnace doors. A motor-driven 
transmitter is located in the engine room 
or at any convenient point and so wired 
to the indicators that the numbers will be 
indicated in all fire rooms at the same 
time. Upon the display of a number, the 
furnace doors bearing that number are 
opened and the fires therein coaled or 
given the necessary attention. 





The Rothweiler Pipe Wrench 


The pipe wrench shown in the illustra- 
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made of drop-forged tool steel, thus giv- 
ing a very powerful wrench of compara- 
tively light weight. It is made by the 
Crescent Forgings Company, Oakmont, 
Penn. 





A Lightweight Gasolene Motor 


A gasolene motor of exceedingly light 
weight per horse-power developed has 
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The motor complete, in operative con- 
dition, with timer, float-feed carbureter, 
automatic force-feed oil pump and oil 
tank, weighs 97% pounds. With the 
spider, which secures the motor to four 
tubes, as shown in the accompanying view, 
the motor, base and all weighs 104 pounds. 
By the A. L. A. M. rule this motor is 
rated 36 horse-power. The photograph 
shows two of these 36-horse-power mo- 














A DROP-FORGED 


been brought out by the Adams Com- 
pany, of Dubuque, Iowa. The motor is 
the design of F. O. Farwell, patentee of 
the revolving cylinder motor used in the 
Adams-Farwell motor car, and while it 


PIPE WRENCH 


tors held in the hands of two men, while 
one of the motors is running at full speed. 
The absence of vibration is shown by the 
clearness of the photograph of the parts 
not in motion. 

















ONE ENGINE UNIT RUNNING TO SHOW THE ABSENCE OF VIBRATION BY THE CLEARNESS OF THE STATIONARY PARTS 


tion is made up of only six parts, which 
include the spring and pin inserted be- 
tween the lower jaw and the gripping 
piece in such a manner as always to bring 
the sliding jaw back into position, after 
it has automatically moved down the in- 


cline to release the pipe. The wrench is 


is built on the same general lines as the 
automobile motor, by refinement it be- 
comes an interesting example of light 
weight and possesses many interesting 
peculiarities. It has five cylinders, of 4%4- 
inch bore and 3!4-inch stroke, and is run 
at a speed up to 1800 revolutions per minute. 


Its weight per horse-power developed is 
believed to be the lightest of any motor 
not sacrificing strength and durability to 
weight. In comparing weights it is well 
to take into consideration the fact that 
the weight of the water, radiator, piping 
and fan used in water-cooled motors are 
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not often given with the weight of the 
motor. The light weight of this motor, 
which is air-cooled, is brought about more 
by the simplicity of its construction and 
the high grade of the material used than 
by the reduction of strength to the min- 
imum, and it is supposed to stand as hard 
and continuous use as the regular auto- 
mobile motors, some of which have been 
in use for eight years and are in fine run- 
ning condition today. 





Siphonic Action Caused Trouble 
sy W. E. Joyce 


instance of trouble de- 
veloped at the plant of a municipal water 
company, where the work of rebuilding 
the pipe line was placed in the hands of 
what was doubtless a competent work- 
man, but who had never acquired the 
theoretical knowledge which a course in 
hydraulics provides. The company in 
question decided to build a new line and 
to take a shorter route, placing at the 
point of work sufficient. power to over- 
come the resistance which a series of 
elevations and depressions across moun- 
tains and valleys caused. 

They had employed a pipe-line man 
who had been regarded as very compe- 
tent and who had every confidence in 
his ability to undertake such a proposi- 
tion. The services of an engineer were 
not deemed necessary and so the line 
was constructed. It was, on the whole, 
a very neat job, and as far as the me- 
chanical end of it went there could not 
be any fault found. The topography of 
the country brought the line up over a 
short mountain or hill immediately 
above the power station. Descending 
into the valley the line again mounted 
another hill, the elevation of which was 
considerably higher than the first, and 
the fall on the other side was corre- 
spondingly longer. 

The pumps were started and the water 
was forced across to the town for service. 
It was then noticed that on the second 
incline there was a serious thumping dis- 
turbance shown within the pipes, and so 
violent did it become that it was found 
impossible to keep the joints firm. It 
was suggested that the pipe used was too 
light and accordingly heaver pipe was 
purchased, but the thumping continued. 
Another line of pipe was laid the entire 
distance in the hope of overcoming the 
trouble, but nothing they did stopped the 
hammering. 

About two years elapsed, during which 
time repairs were constantly being made 
and the patrons were threatening more 
serious trouble. It then happened that 
a man versed in hydraulics made a tour 
of the line. He soon discovered that at 
the second elevation siphonic action was 


A peculiar 


POWER AND THE ENGINEER. 


taking place and it was impossible to 
keep the pipes filled with water. , The 
vacuum thus formed left a space which 
each stroke of the pump had to break 
through. A small air vent was drilled 
in the pipe where it started on the second 
decline and immediately the thumping 
stopped. The value of such knowledge 
is obvious. 





Personal 


Prof. M. C. Beebe has been appointed 
professor of electrical engineering, in 
charge of the department, of the Uni- 
versity of Wisconsin. 


W. O. Vilter, of the Vilter Manufac- 
turing Company, of Milwaukee, has been 
in Europe since the first of April and will 
return the first of October. The trip, 
which is a vacation one, has taken him 
practically all over continental Europe. 





Business Items 


The Clarkfield Roller Mills and Electric 
Light Company, of Clarkfield, Minn., has placed 
an order with the Minneapolis Steel and Machin- 
ery Company for an 80-H.P. Muenzel producer 
gas engine and suction-gas producer for running 
their mill and electric-light plant. 

We have received from the Chas. A. Schieren 
Company, New York City, a wall ornament, 
which also possesses utility, consisting of an 
illustrated card upon which are mounted a 
thermometer and a barometer, together with 
an advertisement of ‘‘ Duxbak”’ belting. 

The Power Equipment Company, with offices 
at 50 Church street, New York City, with a 
eapital stock of $50,000, has been formed for 
the purpose of handling the Eastern sales of the 
Skinner Engine Company’s engines, of Erie, 
Penn., and the Union Iron Works’ boilers of 
the same city. Pl wry 

The Parker Boiler Company, of Philadelphia, 
Penn., is erecting two 202-horsepower boilers 
for C. Deutermann & Son, White Plains, N. Y.; 
two 136-horsepower at the State Normal School, 
Marquette, Mich., and one  258-horsepower 


for the home of the Sisters of Good Shepherd, 


Wheeling, W. Va. 

The Defiance Machine Works, Defiance, Ohio, 
are using Buckeye boiler skimmers in two of 
the boilers in their plant and say that they 
keep their boilers clean, effecting a saving in 
boiler compound alone during the year to more 
than pay for the skimmers. These skimmers 
are made by the Buckeye Boiler Skimmer Com- 
pany, South End, Toledo, Ohio. 

To those who use or contemplate the instal- 
lation of machinery for handling water in large 
quantities for such purposes as circulating 
water for condensers and for irrigation or drain- 
ing, emptying mines, etc., the perusal of the 
catalog of the Dayton Hydraulic Machinery 
Company will prove interesting and instructive. 
Aside from illustrations of different types of 
pumping machinery built by this company, 
the book contains a great deal of useful hydrau- 
lic engineering information. 

The Schaeffer & Budenberg Company has sold 
its plant at Foxboro, Mass., to the Industrial 
Instrument Company, which was lately organ- 
ized with Bennett B. Bristol, formerly of the 
Bristol Company, Waterbury, as its head. 
The Standard Gauge Manufacturing Company 
will operate the plant for the manufacture of 
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gauges, recording instruments, etc., and the 
property will be deeded to this company by 


the Industrial Instrument Company, as the 
same interests control both concerns. Watson 
E. Goodyear, of Naugatuck, Conn., will be 


president of the Standard Gauge Manufacturing 
Company, Bennett B. Bristol, treasurer and 
Arthur F. Mundy, of Syracuse, N. Y., secretary. 
The plant is modern and well equipped, with 
two main buildings of brick, 60x210 feet each, 
and a foundry 60x150 feet, which was added 
a few years ago at a cost of $20,000. No exten- 
sive orders for equipment will be placed at 
once, but different machine tools will be ordered 
as required. 





New Equipment 


R. E. Medford & Co., Bonham, Texas, will 
erect and equip an ice plant to cost $150,000. 
The Godel Packing Company, Peoria, IIl., 
will rebuild its plant recently destroyed by fire. 
The Cameron (Texas) Water, Power and 


Light Company is erecting a _ cold-storage 
plant. 


The city of Bucyrus, Ohio, has decided to 
erect a municipal electric plant to cost 
$90,000. 


The town council, Tybee, Ga., is considering 
the question of installing a municipal electric- 
light plant. 

The citizens of St. Marys, Kan., voted to 
issue $15,000 bonds for construction of elec- 
tric-light plant. 


-The Terry Steam Turbine Company, Hart- 
ford, Conn., will erect a new factory building 
and power plant. ‘ 

The town of Cashmere, Wis., proposes to 
erect a municipal electric-light plant and 
water-works system. 

The Auburn (N. Y.) Light, Heat and 
Power Company will double the capacity of 
its plant on North street. 

Bids will be received until Sept. 22 by the 
board of trustees, Shortsville, N. Y., for the 
construction of water works. 


The Delaware & Hudson Company will in- 
stall an electric generating plant to serve its 
office building, in Albany, N. Y. 

John P. Connor, Sante Fe, N. M., is pro- 
moter of an enterprize to build a $20,000 
power plant on the Pecos river. 

Plans are being prepared for Farrington & 
Bowman, Marcellus, N. Y., for water works 
for that place to cost about $20,000. 

Bids will be opened about Sept. 22 for the 
construction of water works at Keewatin, 
Minn. P. A. McEachin, village recorder. 


A fourth plant of 8000 horsepower is to be 
erected by the Nevada-California Power Com- 
pany, of Tonopah, Nev., at Bishop Creek, Cal. 

The Fremont (Ohio) Power and Light 
Company, recently granted a franchise, will 
erect a power plant at Bayville, near 
Fremont. 


Van Houten Bros., Fishkill Landing, N. Y., 
will build an electric-power plant for supply- 
ing manufacturing establishments with elec- 
tric power. 

The Board of Water Commissioners, 
Temple. Texas, is reported to have decided to 
spend about $35,000 for improvements to 
water works. 

Bids will be received by the Board of Pub- 
lie Service, Minerva, Ohio, until Sept. 24 for 
150-horsepower boiler for municipal lighting 
plant. L. F. Weber, secretary. 

The Morgantown (Ind.) Light and Power 
Company has been incorporated to construct 
and equip a lighting plant. Directors, W. T. 
Gibson, Jas. A. Collett, and others. 
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A Reliable 
TESTER 


1S 
Essential 











The expense e.tailed by incorrect steam gauges 
soon amounts to many tim2s the cost of 


The American Dead 
Weight Gauge Tester 


—an instrument which enables you to show up the 
slightest discrepancy in steam gauge action. 

If you require 150 pounds pressure and your 
gauge indicates that amount, when in reality you 
are carrying 180 pounds, you should know it in order 
to stop the waste. 

THE AMERICAN DEAD WEIGHT GAUGE 
TESTER is the simplest and most accurate gauge 
tester in existence. It possesses all the advantages 
of a Mercury Column enclosed in much smaller space. 
Write for descriptive circular of this instrument. 





American Steam Gauge & Valve Mfg. Co., 


208-220 Camden Street, Boston, Mass. 


New York, 26 Cortlandt St. Atlanta, 835 Equitable Bldg. Chicago, 7-9 So. Jefferson St. 
Pittsburg, Frick Bldg. Annex. San Francisco, 247 Pine Street. 
Montreal, 444 St. James Street. Los Angeles, 213 So. Angeles Street. 


When ordering gauges, valves, indicators and kindr.d appliances for governing, indicating, measuring, recording 
and controlling steam, air, gas, 0.1, ammonia and ail other pressures, be sure t) specify those manu- 


factured by us. Your interests can be best served by the prvtection they afford. 
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New Catalogs 


Niles-Bement-Pond Company, 
New York. Catalog. Boring 
trated, 46 pages, 9x12 inches. 

Dean Bros. Steam Pump Works, Indianapolis, 
Ind. Catalog No. 71. Power Il- 
lustrated, 40 pages, 6x7 inches. 


111 Broadway, 
mills. Illus- 
pumps. 


Revere Rubber Company, 77 Bedford street, 


Boston, Mass. Catalog. Packings. _ Illus- 
trated, 60 pages, 54x74 inches. 
The Dayton Hydraulic Machinery Company, 


Dayton, Ohio. Bulletin No. 81. 
Illustrated, 28 pages, 6x9 inches. 
B. F. Sturtevant Company, Hyde Park, Mass. 
Bulletin No. 159. Electric motors, type H, 
Illustrated, 8 pages, 64x9 inches. 
Hercules Float Works, Springfield, Mass. 
Catalog. Seamless copper floats and air cham- 


Turbine pumps 


bers. Illustrated, 8 pages, 34x6 inches. 

The Arctic Ice Machine Company, Canton, 
Ohio. Catalog. Ammonia fittings and sup- 
plies. Illustrated, 152 pages, 6x9 inches. 

The Toledo Pipe Threading Machine Com- 
pany, Toledo, Ohio. Catalog. Pipe threading 
devices. Illustrated, 24 pages, 54x7 inches. 


American Steam Gauge and Valve Manufac- 
turing Company, Boston, Mass. Pamphlet. 
Indicators. Illustrated, 70 pages, 6x9 inches. 


The Blake Pump and Condenser Company, 


1908. 
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The Sarco Fuel Saving and Engineering Com- gy ae three penne ~. oer - 
, Test s ilding, New York j tion, having charge of 2000 -P. plant, de- 
pany, West street building, New York. Cir- 2.0" | : ane sedis = - 
‘ ‘ : sires a change. Capable of taking charge of a 
cular. Table showing saving in fuel resulting oe ‘ , F : . . 


from use of Sarco CO, 


recorder. 


plant of 
‘L. N 





this 
POWER. 


size. 


or larger 


Good reference. 


eiiieths eo any. Milwaukee, Wis, POSITION WANTED as engineer. Seven 
erage ee. raed a “a ycars’ experience with various makes of en- 
Bulletin No. 1611. Description of sewage’ pines. Can furnish best references. Emanuel 
pumping station, Chicago, equipped with Allis- Dubrusky, Ithaca, Neb. 
Chalmers pumping machinery. —Iilustrated. 
Liberty Manufacturing Company, 6910 Sus- Mi ll 
quehanna street, Pittsburg, Penn. Bulletin Isceilaneous 
No. 50. Liberty-Greenaway separators for 
steam, oil, ammonia and air. Illustrated, 10 Advertisements under this head are in- 
pages, 6x9 inches. serled for 25 cents per line. About six words 
oy aris ; ow a make a line. 
~— an See, ees, Ve 5th, PRACTEC ‘AL ENGINEERS should ap- 
Bulletin No. 91. Recording thermometers, ply to Wm. O. ebber, Consulting Engineer 
Class I, temperatures to 250 degrees Fahrenheit. 432 “Exchange Bide. Boston, for information 
Illustrated, 12 pages, 8x104 inches. Bulletin pag ag oa ol gg “ye 
on = one : sia ne f SNIS secure promptly in 1e nitec 
No. 93, recording thermometers, Class III, States and foreign countries. Pamphlet of 
temperatures, 40 to 800 degrees Fahrenheit. jnstructions sent free _upon request. C. L 
Illustrated, 12 pafzes, 8x10} inches. Parker, Ex-examiner U. S. Patent Office, 4 
Dietz Bldg., Washington, D. C. 
WANTED—Patented articles which can 
be used in machine shop, boiler room or engine 
Toon. Must have merit. We possess finest 
Help Wanted facilities for marketing, having a large force 
e of traveling men in this country, and agents 
: in nearly every large city of Europe, who call 
Advertisements under this head are in- upon steam users and machine shops. Lib- 
serted for 25 cents per line. About six words eral contract. Highest of references. Ad- 
make a line. dress_ Power Specialty Co., 236-A. Fort St. 
AN ENGINEER in each town to sell the W-, Detroit, Mich. 
best rocking grate for steam boilers. Write CO, RECORDER wanted. Box 39, Power. 
Martin Grate Co., 281 Dearborn St., Chicago. 
WANTED—tThoroughly competent steam 
specialty salesman; one that can sell high- For Sale 
grade goods. Address ‘“‘M. M. Co.,’”” POWER. 


STEAM ENGINE ERECTING ENGINEER, 











Fitchburg, Mass. Catalog. Steam pumps and capable of assisting in sales department, young Advertisements under this head are in- 
condensers. Illustrated, 48 pages, 5$x8 inches, ™man with shop experience and wide acquaint- serted for 25 cents per line. About six words 
‘es Pe : : Bae ance among Eastern engineers preferred. Box ™ake a line. 

National File and Tool Company, 205 The 33, Power. FOR SALE—20x48 Wheelock engine and 
Bourse, Philadelphia, Pa. Catalog. Vixen pat- NOTICE TO ENGINEERS—If you are two 72’x18’ high pressure tubular, boilers in 
ent milling file. Illustrated, 16 pages, 4}x7} desirous of making a change we offer the best 00d condition cheap. Address “Engineer, 
inches opportunity for a nice income to the right Box 2, Station A, Cincinnati, Ohio. 

: man. The best selling specialty for a boiler FOR SALE—Two 60’x16’ H. T.. boilers: 
Golden-Anderson Valve Specialty Company, =. Selling Re “ee _—— A F —— Oe ines 3 H. F boile + one 8x10”, 125 
ei net Ri ni é sity for every boiler. Liberal contract. Ad- . P. M., Imperial engine, direct connected to 

Pittsburg, Penn. Catalog No. 11. Steam and Gress Power Specialty Co., 236-A. Fort St. 25 kw., 125 Y direct current Triumph gen- 
water specialties. Illustrated, 64 pages, 54x84 V., Detroit, Mich. erator; one 7”x8”, 375 R. P direct con- 
i nected to 10 kw., 125 V ct Cc > zenN- 
ecnge : : contr: poll 20 iP. 500 V. pool jactat: one 

The D. T. Williams Valve Company, 904-910 Situations Wanted 74 H.P., one 3 H.P., and one $ H. P., 500 V. 
Broadway, Cincinnati, Ohio. Pamphlet. Oil direct current General Electric motor, Ad- 
and grease cups. Illustrated, 24 pages, 3}x6 Advertisements under this head are in- dress Thompson -Hotel Company, Lincoln, 
inches serted for 25 cents per line. About six words Neb. 

. make a line. 150 HORSE-POWER tandem compound 
Green Engineering Company, Commercial CHIEF ENGINEER of large industrial Corliss engine, in good order; 16-ft. wheel; 24- 

National Bank building, Chicago, Ill. Catalog. — ogee nee: oan Pose alive, an ex- — F. W. Iredell, 11 Broadway, New York. 
“Faye a8 Be ae pets pert with indicators an esting apparatus, FOR SALE—12x15 Erie City Iron Works 
F. Green traveling link grates. Illustrated, Gan keep operating expenses at proper figures. engine at bargain. Address Box 34, Coul 
36 pages, 7x10 inches. Box 27, Power. terville, Ill. 
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“HERE’S TO OUR FRIENDS, THE ENEMY, SCALE 
SEDIMENT, CORROSION, DEFECTIVE TUBES, BURNT AND 
BLISTERED PLATES AND LEAKY SEAMS,” said the boiler as it gulped 


down a few galions of boiler compound. 


“AND HERE’S TO THE CONFUSION OF THE WHOLE ESTAB- 
LISHMENT” said the discouraged fireman as he took a pull from a bottle. 


RATHER BAD STATE OF AFFAIRS IN THAT PLANT! Cure 
about as dangerous as the disease. Better try prevention and make conditions 
easier for the boiler and more pleasant for the fireman by installing our 


HOT PROCESS SYSTEM OF WATER PURIFICATION. 


Where water is purified by our Hot Process hard scale will not form in 
the boilers and they can be washed out easily with water from a hose. Injured 
plates and tubes become a thing of the past. Fifteen per cent. or so less fuel is 
required and as our System conserves all available exhaust steam, the water bill 
is likewise reduced. Further, our apparatus performs purification at the least 
possible cost, as heat performs the work of one of the chemicals required by other 
systems, and the single chemical employed is the cheapest effective softening 
reagent on the market. 


There are no complicated and troublesome analyses to make. ‘The appa- 
ratus does the work or takes the place of feed-water heater, return and ex- 
pansion tanks, hot well, cold water regulator, independent oil separator, trap and 
receiver pumps. It is the only logical method for converting cold hard water 
into hot, soft water suitable for boiler feeding. 


We shall be glad to have you write us about the conditions in your plant. 


HARRISON SAFETY BOILER WORKS, 


17th and Clearfield Sts., PHILADELPHIA, PA. 
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Garlock Packing Co., Palmyra, N. ¥ 
General Specialty Co., Buffalo, N. Y. 
Liberty Mfg. Co., Pittsburg, Pa. 
Monarch Steam Blower Co., Troy, 


Toledo, 


Pierce Co., Wm. B., Buffalo, N. Y. 
Scully Steel & Iron Co., Chicago, Ill 
Stewart Heater Co., Buffalo, N. Y. 
Clocks, Engine Room 
American Steam Gauge and Valve 

Mfg. Co., Boston, Mass. 
Clutches, Friction 


Williams Fdry. & Mach. Co, 
Ohio. 


Akron, 


Coal and Ash Handling Ma- 
chinery 

Bartlett & Snow Co., C. O., 
land, O. 

Jeffrey Mfg. Co., Columbus, O. 


Cocks, Blow-Off 

Liberty Mfg. Co., Pittsburg, Pa. 

Lunkenheimer Co., Cincinnati, 0. 

Pittsburgh Gage ard Supply Co, 
Pittsbu:gh. Pa. 


Cleve- 
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The Importance of 


INDIVIDUALIZATION 


Is Proved By The Success Of 


Webster 
Feed 
Water 
Heaters 
And 
——_| | Chemical | | ~ © 
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Over 2,250,000 h. p. are now in use—in successful use—because 
we do not sell a Webster Heater until we know it will successfully 
meet the conditions in any given plant. Our engineers investigate 
thoroughly and prescribe specifically, then we install the right 
heater. That’s Webster Individualization. It means a large 


saving in coal and water and it insures highest boiler economy, 
fewest possible repairs and general satisfaction. 


Remember, the Webster is not a thoroughfare heater. It uses as 
much exhaust steam as it needs—no more. 
Descriptive Booklet 12-F will interest you. It’s free. 


Warren Webster & Co. 


Camden, New Jersey. 
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Cocks, Gage 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Huyette Co., P. B., Philadelphia, 
Pa 

Ohio Brass © ‘o., Mansfield, Ohio. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

meance a Column Co., Cleve- 
land, 

Williarns. Valve Co., D. T., Cinein- 
nati, Ohio. 

Cocks, Steam 

Homestead Valve Mfg. Co., Pitts- 
burg, Pa. 

Williams Valve Co., D T., Cinecin- 
nati, O 


Compound, Boiler 


Binghamton Boiler Compound Co., 
Binghamton, N. Y. 

Bird-Archer Co., New York. 

Buckeye Boiler Skimmer Co., 
Ohio. 

Dearborn Drug & 
Chicago, Il. 

Hawk-Eye Compound Co., 


Toledo, 
Chemical Co., 


Chicago, 


Johns-Manville Co., H. W., New 
York 

Compound, Lubricating 

Cook’s Sons, Adam, New York. 

Condensers 

Alberger Condenser Co., New York 

American Steam Pump Co., Battle 


Creek, Mich. 


Baragzwanath & Son, Wm., Chicago, 
Ill. 

Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 


Schutte & Koerting Co., Philadel- 
phia, Pa. 

Stewart Heater Co., Buffalo, N. Y. 

Southwark Foundry and Machine 
Co., Philadelphia, Pa. 

Wheeler Condenser and Engineer- 


ing Co., New York. 


Consumers, Smoke 
Climax Smoke Preventer Co., Bos- 
ton, Mass 


Controllers, Electric 
General Electric Co., Sehenectady, 
Mfg. 


Klectric and 


Pittsburg, Pa 


M. ®. 
Westinghouse 

Co., 
Controllers, Feed Water 


American Boiler d£conomy 
Philadelphia, Pa. 


Co., 


Cooling Towers 

Alberger Condenser Co., New York. 

Baragwanath & Sons, Wim., Chicago, 
ll} 


Wheeler Condenser and Engineering 
Co., New York 


Correspondence Schools 


American Schoo! of Correspondence, 
Chicago, Il 

International Correspondence 
Schools, Scranton, Pa, 

Couplings, Clutch 


Williams Fdry. & Mach. Co., 


Akron, 
Ohio 


Covering, Pipe 
The 


and Boiler 

Carey Co 
oO 

Johns-Manville Co., He. W., 
York 

U. S. Mineral Wool Co., 


Philip, Cincinnati, 
New 


New York. 


Crabs 

Yale & Towne Mfe. Co., New York. 

Cranes 

Yale & Towne Mfg. Co., New York, 

Die Stocks 

Bignall & Keeler Mfg. Co., Ed- 

wardsville, Ill. 

Curtis & Curtis Co., Bridgeport, 

Conn 


Loew Mfz. Co., 
Oster Mfe. Co., 


Cleveland, O. 

Cleveland, O. 

District Stenm Heating 

American District Steam Co., 
port, 


Lock- 


Draft Apparatus, Mechanical 
Green Fuel Economizer Co., Mate 


teawan, N. 7 
Wing Mfg. ©o.. J., New York. 





Drills, Upright 
Barnes Co., W. F. & Jno., Rock- 


ford, Ill 
Dynamos and Motors, Al- 
ternating Current 
Clark Bros. Co., Belmont, N. Y. 
Crocker-Wheeler Co., Ampere, N. J. 
Ft. Wayne Electric Works, Ft. 
Wayne, Ind. 


General Electric Co., Schenectady, 
N. 
Northern Electrical Mfg. Co., Madi- 
son, Wis. 
Westinghouse Electric and Mfg. 
Co., Pittsburg, Pa. 
Dynamos and Motors, Di- 
rect Current 
Crocker-Wheeler Co., 
Ft. Wayne Electric 
Wayne, Ind. 
General Electric Co., 


Ampere, N. J. 
Works, Ft. 
Schenectady, 
N. Y. 

——. Miectiiees Mfg. Co., Madi- 
son, 

Triumph ie ‘lectric C o., Cincinnati, O. 

Westinghouse Electric and Mfg. Co. 
Pittsburg, Pa. 


Economizers, Fuel 


Green Fuel Economizer Co., 
teawan, N. Y 


Mat- 


Kducational 


American School of Correspondence, 
Chicago, Ll. 

International Correspondence 
Schools, Scranton, Pa. 


Ejectors 


Beggs & Co., James, New York. 
Lunkenheimer Co., Cincinnati, O. 
Ohio Injector Co., Wadsworth, O. 


Penberthy Injector Co., Detroit, 
Mich. 

Electrical Engineers 

Crocker Wheeler Co., Ampere, N. J. 


Northern Electrical Mig. Co., Madi- 
son, Wis. 


Electrical Supplies 

Engberg’s Electric & Mechanical 
Works, St. Joseph, Mich. 

General Electric Co., Schenectady, 
mn. = 

B. W., 

Mansfield, Ohio. 


Johns-Manville Co., New 
York. 


Ohio Brass Co., 


Engineers’ 
Mound Tool 
Louis, Mo. 


Supplies 
& Scraper Co., St. 


Engines, Corliss 


Bates Machine Co., Joliet, Ill. 

Beggs & Co., James, New York. 

Cooper Co., C. & G., Mt. Vernon, 
oO 


Griffith & Wedge Co., Zanesville, O. 
McIntosh, Seymour & Co., Auburn, 
N.Y 


Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 

Providence Eng. Works, 
dence, R. L. 

Southwark Foundry and Machine 
Co., Philadelphia, Pa. 

Vilter Mfg. Co., Milwaukee, Wis. 

W oe Engine Cc Watertown, 


¥. 
Wetine rill 


Provi- 


& Co., Robert, Chester, 
>a. 

Wheeler Condenser & Engineering 
Co., New York. 


Engines, Gas and Gasolene 


Alberger Co., A. H., Buffalo, N. Y. 

Buckeye Engine Co., Salem, Ohio. 

De La Vergne Machine Co., New 
York. 

Du Bois Iron Works, Du Bois, Pa. 

Engbere’s Electric & Mechanical 
Works, St. Joseph, Mich. 

Foos Gas Engine Co., Springfield, O. 

Fort Wayne Fdry. & Mach. Co., Fort 
Wayne, Ind. 

Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 


Riverside Engine Co., Oil City, Pa. 

Struthers-Wells Co., Warren, Pa. 

Westinghouse Machine Co., Pitts- 
burg, Pa. 

Engines, High Speed 

American Diesel Engine Co., New 
York. 


American Engine Co., Bound Brook, 
N. J. 

Ball kngine Co., Erie, Pa. 

Sates Machine re o., Joliet, Ill. 


Buckeye Engiae Co., Salem, Ohio 





Engines, High Speed — Cont. 

Clark Bros. Co., Belmont, N. Y. 

Engberg’s Electric & Mechanical 
Works, St. Joseph, Mich. 

Erie Mfg. & Supply Co., Erie, Pa. 

Fitchburg Steam Eng. Co., Fitch- 
burg, Mass. 

Minneapolis Steel & 


n ; Mach’y Co., 
Minneapolis, Minn. 


Shepherd Engineering Co., Wil- 
liamsport, Pa. : 
Skinner Engine Co., Erie, Pa. 


Southwark Foundry & Machine Co., 
Philadelphia, Pa. 

Watertown Engine Co., Watertown, 
CY 


Westinghouse Machine Co., Pitts- 
burg, Pa 

Engines, Medium and Low 
Speed 

—_" Diesel Engine Co., New 
ork 


Ball Engine Co., Erie, Pa. 
—— Engine Co., c. H., Fitchburg, 
ass. 
Buckeye Engine Co., Salem, Ohio. 
Erie Mfg. & Supply Co., Erie, Pa. 
Fitchburg Steam Engine Co., Fitch- 
burg, Mass. 

Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 
Shepherd Engineering Co., Wil- 

liamsport, Pa. 

Skinner Engine Co., Erie, Pa. 
Southwark Foundry & Mach. Co., 
Philadelphia, Pa. 
Westinghouse Machine 

burg, Pa 
Engines, Oil 
American Diesel Engine Co., 
York. 


De La Vergne Machine Co., 
ork. 


Co., Pitts- 


New 


New 


Engines, Rotary 


Ball-Cooley Engineering. Co., New 
York. 


Exhaust Heads 


Burt Mfg. Co., Akron, O. 

Gardner Gov. & Separator 
Quincey, Il. 

Hoppes Mfg. Co., Springfield, O. 

Ohio Blower Co., Cleveland, O. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

Whitlock Coil Pipe Co., Hartford, 
Conn. 


Co., 


Fans, Electric 


Ft. Wayne Electric Works, Ft. 
Wayne, Ind. 
Gene ral Electric Co., Schenectady, 


Triumph Electric Co., Cincinnati, O. 


Westinghouse Elec. ‘and Mfg. Co., 
Pittsburg, Pa. 
Fans, Exhaast and Venti- 


lating 


Ohio Blower Co., Cleveland, O. 
Sirocco Engineering Co., New York. 


Fans, Mine Vetilating 


Jeffrey Mfg. Co., Columbus, O. 
Feed Water Heaters 
Purifiers 


Alberger Condenser Co., New York. 
Baragwanath & Son, Wm., Chicago, 
Ill. 


Bates Machine Co., Joliet, Ill. 
Eclipse Feed W ater Heater and 
Purifier Co., Appleton, Wis. 
Erie Mfg. & Supply Co., Erie, Pa. 
Goubert Mfg. Co., New York. 
Griscom-Spencer Co., New York. 
Harrison Safety Boiler Wks., Phila- 
delphia, Pa. 
— Pipe and Pipe Bending 
Harrisburg, Pa. 
meena Mfg. Co., Springfield, O. 
Kewanee Boiler Co., Kewanee, II. 
Loew Mfg. Co., Cleveland, O. 
National Pipe Bending Co., 
Haven, Conn. 
Patterson & Co., F. L 
Stewart Heater Co., 
Webster & Co., 
N. J. 


and 


New 
., New York. 

Buffalo, N. Y. 
Warren, Camden, 


Wheeler Condenser and Engineer- 


ing Co., New York. 

Whitlock’ Coil Pipe Co., Hartford, 
Conn. 

Wickes Boiler Co., Saginaw, Mich 


Filters, Feed Water 
Beggs & Co., James, New York. 
Eclipse Feed Water Heater and 
Purifier Co., Appleton, Wis. 
Keystofie Chemical Co., Philadel- 
phia, Pa. . 





Filters, Oil 


Burt Mfg. Co., Akron, O. 

Liberty Mfg. Co., Pittsburg, Pa. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa 


Fire Brick 

a i Furnace Co., Syra 

McLe af & Henry Co., Troy, N. Y. 

Presbrey Fire Brick Co., Taunton, 
Mass. 

Fittings, Hydraulic 


Watson-Stillman Co., New York. 


Tacuse, 


Fittings, Pipe 


Triumph Ice Machine Co., 
nati, Ohio. 
Ohio Brass Co., Mansfield, O. 


Cincin- 


Fittings, Steel 


Nelson Valve Co., Philadelphia, Pa. 


Fittings, Steel Pipe 
Nelson Valve Co., Philadelphia, Pa. 
Flange Fittings, High or 
Low Pressure . 
Lunkenheimer Co., Cincinnati, O. 
Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 
Pittsburgh Valve 
Barberton, O. 
Pittsburgh Valve, Foundry & Con- 
struction Co., Pittsburg, Pa. 


& Fittings Co.. 


Williams Valve Co., D. T., Cincin- 
nati, Ohio. 

Flanges 

Central Station Steam Co., De- 


troit, Mich. 
Scully Steel & Iron Co., Chicago, IL. 
Floats 
Anderson Co., V. D., Cleveland, O 
Reliance Gauge Column Co., Cleve- 
land, 
Forges 
Scully Steel & Iron Co., Chicago, Iil. 
Furnace Tile 
C-0-Two 
=. 


Furnace Co., Syracuse, 


Furnaces 


Murphy Iron Works, Detroit, Mich 


Furnaces, Smokeless 


McClave-Brooks Co., 

Murphy Iron Works, 

Wilkinson Mfg. 
Penn. 


Scranton, Pa. 
Detroit, Mich. 
Co., Bridgeport, 


Gage Glasses 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 
Chesterton Co., A. W., Boston, Mass. 
Garlock Packing Co., Palmyra, N. Y. 
Steming Lubricator Co., Rochester, 


Gage Testing Outfit 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Gages 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Bristol Co., The, Waterbury, Conn. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

——— Co., Paul B., Philadelphia, 

. Co., Cincinnati, O. 

Pittsburgh Gage & ‘Supply Co., Pitts- 
burg, Pa 


Gages, Ammonia 


“American Steam Gauge and Valve 


Mfg. Co., Boston, Mass. 
Schaeffer ‘& Bude snberg Mfg. Co., 
Brooklyn, N. Y. 


Gages, Pressure 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

Schaeffer & Budenberg Mfg. Co.., 


Brooklyn, : 
Williams Valve Co., 
nati, O. 


D. T., Cincin- 


Gages, Recording 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 
Pittsburgh Gage and Supply 


Co., 
Pittsburgh, Pa. 
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HAND MACHINE 
For 1" to 4" Pipe 
One Man For All Sizes 








FRONT VIEW 
GEARS ENGAGED 


BACK VIEW 
GEARS DISENGAGED 


Handy in shop 

Handy on the job 

Always correct threads 

Small repairs 

Low price for machine and extras 


Send for new catalog, just out. 


THE OSTER MFG. CO., 


21 Schiely St., CLEVELAND, OHIO 





THERE IS BEST INDICATOR 





The Crosby 
indicator 
(with either in- 

side or outside 
spring) 

With CROSBY REDUCING WHEEL 
iS A PERFECT COMBINATION 











In Making NO ENGINEER 
IMPORTANT should risk 
TESTS his 
of power plants REPUTATION 
IT IS THE ONE. with any other 
relied upon instrument 





Highest Awards at all | CROSBY STEAM GAGE & VALVE CO. 














World Fairs Boston New York Chicago London 





WHAT! NO INDICATOR? 


Don’t youknow thatI can 
give you a fine up-to-da'e 
outfit, new, from $25 00 
up, and thatI will let you 
pay apart of it acting as 
my agentin your s,are 





time ? 
ae T will give youa thorough course Extra \% in. Area Oyl. for 
% of indicator instruction with « ammonia, Gas Engine 


fine indi ator to practice with for 
\) $5 00 per mo. Catalog ? 


A. C. LIPPINCOTT, Newark, N. J. 


and high pressure work. 





e 
Stulp Automatic Safety Water Gauge 
automatically grinds it own valve seats and cleans its way to the 
boiler. Approved by the U. 8. Board of Supervising 
Inspectors of Steam Vessels. 


Awarded Diploma and Medal at Jamestown Exposition. 


The Automatic Safety Water Gauge Co. 








Fred J. Stulp, Prop. MUSKEGON, MICH. 














Practically 
Akin to a 
Positive 
Drive 


ROBINS 
LAMINATED 
LEATHER 
BELTING 


Y\ Zhe Rosins Laminated 
Wy LeatHer Bett -<— 





The only logical choice between direct connection 
and the belt. 


Indispensable for High Speed Heavy Duty 
Service 


Made from continuous units cut in strands of full roll length 
from the finest selected oak tanned belting butts. The strands 
are cut to gauge and the width determines the thickness of 
the belt when they are laid on edge and laminated together. 
Every strand is stretched independently to the full elastic 
limit guaranteeing a belt which is practically non-stretchable. 
NO LAPs, NO PLIES NO CEMENT- joined endless upon the 
sulleys with a neat and simple splice which holds the gauge, 
valance and strength of the belt intact. 


WRITE FOR CIRCULAR No, 2. 


ROBINS NEW CONVEYOR COMPANY 


Factory : 168 Duane St., New York. 
Chicago : Old Colony Bldg. 


New York : 38 Wall St. 





















ALWAYS THE SAME. 


Made in all sizes for Hydraulic and 
Compressed Air Machines. 


Write for Catalog and Samples. 


DETROIT [LEATHER SPECIALTY (0., JNC., 
175 Beecher Avenue, Detroit, Mich. 
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Gages, Vacuum Grease Joints, Expansion Oiling Systems 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

Gages, Water 


Ohio Brass Co., Mansfield, O. _ 
Safety Equipment Mfg. Co., Chicago, 
lll. 


Gas Producer 


Fort Wayne Fdry. 
Fort Wayne, Ind. 


& Mach. Co., 


Gaskets 


American Goetze-Gasket & Pack 
, ing Co., New York 


Anchor Packing Co, Philadelphia, 
Pa. 

Brandt, Randolph, New York. 

Diamond Rubber Co., Akron, Ohio. 

Garlock Packing Co., Palmyra, N. Y. 

Jenkins Bros., New York. 

Johns-Manville Co., H. W., New 
York. : 

Johnson Co., Henry, Jersey City, 
N. J. 

National India Rubber Co., Bristol, 
R 

N. i Belting & Packing Co., New 

Quaker City Rubber Co., Philadel- 
phia, Pa. ’ 

Smooth-On Mfg. Co., Jersey City, 


U. S. Mineral Wool Co., New York. 


Gaskets, Copper 


Central Station Steam Co., Detroit, 


Mich. 
Restein €o., Clement, Philadelphia, 
i. 


a. 
U. S. Mineral Wool Co., New York. 


Generating Sets 

American Engine Co., Bound Brook, 

Crocker- Ww heeler Co., Ampere, N. J. 

Engberg’s Electric & Mechanical 
Works, St. Joseph, Mich. 


Foos Gas Engine Co., Springfield, 
Ohio. : 
Fort Wayne Electric Works, Ft. 


Wayne, Ind. 
General Electric Co., Schenectady, 
¥: 


Northern Electrical Mfg. Co., Madi- 
son, Wis. 
Skinner Engine Co., 
Sturtevant Co., B. 
Mass. 
oe Engine Co., Watertown, 


Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Erie, Pa. 
Pes Hyde Park, 


Governers, Pump 
American Boiler Economy 
Philadelphia, Pa. 
Berry Engineering Co., 


Co., 


Chester, Pa. 


Chaplin-Fulton Mfg. "Co.; Indian- 
apolis, Ind. 

Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 

d’Este Co., Julian, Boston, Mass. 


Fisher Governor Co., 
lowa. 

Gardner, Governor & Separator Co., 
Quincy, Ill. 

— y Equipment Mfg. Co., Chicago, 


Marshalltown, 


Strong, Carliske & Hammond Co., 
Cleveland, O. 

Graphite 

Dixon Crucible Co. 
City, N. 

Garlock Packing Co., Palmyra, N. Y. 

Grate Bars 

Gibson Iron Works Co., 

Grates 

Gibson Iron Works Co., 
N. J 


Jos., Jersey 


Jersey City, 


Jersey City, 


Green Engineering Co., 
McClave-Brooks Co., Scranton, Pa. 
Martin Grate Co., Chicago, Ill. 
Grates, Clinker Cutting 
Neemes Bros., Troy, N. Y. 
Grates, Shaking and Dump- 
ing 
Gibson Iron Works Co., 


Chicago, Ill. 


Jersey City, 


Pa. 


a’. . 
- McClave-Brooks Co., 
Martin Grate Co. 
Neemes Bros., 


Scranton, 

Chicago, lll. 

Troy, mm 

Grates, Stationary 

Gibson Tron Works Co. Jersey City, 
Nid 

Bros . N. : 


Neemes Troy, 





Cook’s Sons, Adam, New York. 

Keystone Lubricating Co., Philadel- 
phia, Pa. 

New York & New Jersey Lubricant 
*Co., New York. 

Heating and Ventilating 

Apparatus 


Green Fuel Economizer Co., Mat- 

teawan, N. Y. 
Ohio Blower C 0., 
as a & Co., 


aN. 


Cleveland, ¢ 
Warren, + 


Hoists, Electric 

Yale & Towne Mfg. Co., New York. 
Hoists, Hand 

Yale & Towne Mfg. Co., New York. 
Hose, Air and Oil 


Diamond Rubber Co., Akron, Ohio. 

Garlock Packing Co., Palmyra, N. Y. 

Mercer Rubber’ Co., Hamilton 
Square, N. J. 

N. ¥._ Belting & Packing Co., New 


Y 
Peerless Rubber Mfg. Co., New York. 
Pennsylvania Flexible Metallic Tub- 
ing Co., Philadelphia, Pa. 
Quaker City Rubber Co., Philadel- 
phia, Pa. 
Restein Co., 


Clement, Philadelphia, 
Pa. 


Hose, Rubber 


Bowers Rubber Works, Oakland, 
Cal. 


Hose, Steam and Water 

Anchor Packing Co., Philadelphia, 
Pa. 

Diamond Rubber Co., Akron, Ohio. 

Garlock Packing Co., Palmyra, N. Y 

Mercer Rubber Co., Hamilton 
Square, ! 

| a Belting, & Packing Co., New 
Yor 

Seamhaae Rubber Mfg. 
York. 

Pennsylvania Flexible Metallic Tub- 
ing Co., Philadelphia, Pa. 

Restein Co., Clement, Philadelphia, 
Pa. 


Co., New 


Indicators, Ammonia 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Indicators, Gas Engine 

American Steam Gauge and Valve 
Mfg. Co., Beston, Mass. 


Schaeffer & Budenberg Mfg. Co., 
Brooklyn, N. Y 


Indicators, Hydraulic 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Indicators, Speed 


American Steam Gauge and Valve 


Mfg. Co., Boston, Mass. 
Starrett Co., L. S., Athol, Mass. 


Indicators, Steam Engine 


American Steam Gauge and Valve 


Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lippincott Steam Specialty and 


Supply Co., Newark, N. J. 
Robertson &' Sons, James L., New 


York. 

Schaeffer & se Mfg. 
Brooklyn, N. Y. 

Trill Indicator Co., Corry, Pa. 


Co., 


Indicators, Valve 
Safety Equipment Mfg. Co., Chicago, 
Ill. 


Injectors 


American 
Mich. 
Lunkenheimer Co., 
Ohio Injector Co., 


Injector Co., Detroit, 
Cincinnati, O. 
Wadsworth, O 


Penberthy Injector Co., Detroit, 
Mich. =~ : 
Randle Mach, Co., Cincinnati, O. 
Schutte & Koerting Co., Philadel- 

phia, Pa 
Insulation 
- Johns-Manville Co., H. W., New 


York. 


Jacks, Hydraulic 


Watson-Stillman Co., New York. 





Central Station Steam Co., De- 
troit, Mich. 

Lamps, Are and Incandes- 
cent 


Fort Wayne Electric Works, Ft. 
Wayne, Ind. 
—e Electric Co., Schenectady, 


Westinghouse Electric and Mfg. Co., 
Pittsburg, Pa. 


Locks 
Yale & Towne Mfg. Co., New York. 


Lubricants 


Cook’s Sons, Adam, New York. 
Dearborn Drug & Chemical Wks., 
Chicago, Ill. 
Dixon Crucible Jersey 
City, N. J. 

Keystone Lubricating Co., Phila- 
delphia, Pa. 

New York & New Jersey Lubricant 
‘o., New York. 


Co., Jos., 


Lubricators 
Cook’s Sons, Adam, New York. 


Chesterton Co., A. W., Boston, Mass. 
= Lubricator Co., Detroit, 
Mich. 


Greene, Tweed & Co., New York. 
Lunkenheimer Co., Cincinnati, O. 
Ohio Lubricator Co., Wadsworth, O. 
Philadelphia Lubricator & Mfg. Co., 
Philadelphia, Pa. 
— Lubricator Co., 


Rochester, 


Machinery, Conveying 

Bartlett & Snow Co., C. O., 
land, O. 

Jeffrey Mfg. Co., 


Cleve- 
Columbus, O. 


Machinery, Crank Pin Turn- 
ing 


Underwood & Co., 
phia, Pa. 


H. B., Philadel- 


Machinery, Ice and Refrig- 
erating 


De La Vergne Machine Co., 
York. 
Triumph Ice 
nati, Ohio. 
Vilter Mfg. Co., Milwaukee, 
York Mfg. Co., York, Pa. 
Machinery, Second Hand 
Randle Mach. Co., Cincinnati, O. 
Machines, Blue Printing 
Buckeye Engine Co., Salem, Ohio. 
Machines, Portable Milling 


Underwood & Co., H. B., Philadel- 
phia, Pa. 


New 
Machine Co., Cincin- 


Wis. 


Machines, Valve Reseating 
Leavitt Mach. Co., Orange, Mass. 


Mats and Matting 


Mercer Rubber Co., Hamilton 
Square, N. J. 
Metal, Anti-friction 


Allan & Son, A., New York. 
St. John, G. C., New York. 


Metal Polish 


Chesterton Co., A. W., Boston, Mass. 
— Geo. W., Indianapolis, 
nd. 


Meters, Water 

Blake Mfg. Co., Geo. F., New York. 

Deane Steam Pump Co., Holyoke, 
Mass. 


Oil Burners 


Hammel Oil Burner Co., Los Angeles, 
Cal. 


Oil and Grease Cups 


Cook’s Sous, Adam, New York. 

Greene, Tweed & Co., New York. 

Keystone Lubricating Co., Philadel- 
phia, Pa. 

Lunkenheimer Co., The, Cincinnati, 

O. 

New York & New Jersey Lubricant 
Co., New York. 

Philadelphia Lubricator & Mfg. Co., 
Philadelphia, Pa. 

Williams Valve Co., D. T., Cincin- 

nati, O 


Oilers 


Lunkenheimer Co., Cincinnati, O. 
Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 





Burt Mfg. Co., Akron, O. 
Pittsburgh Gage & Supply Co., Pitts- 
burgh, Pa 


Oils 
Cook’s Sons, Adam, New York. 
Dearborn Drug & Chemical Wks., 


Chicago, Ill. 
New York & New Jersey 
Co., New York. 


Lubricant 


Oils, Non Fluid 

New York & New Jersey Lubricant 
Co., New York. 

Packing, Asbestos 


Diamond Rubber Co., Akron, Ohio. 


Johns-Manville Co., H. W.. New 
York. 

Johnson Co., Henry, Jersey City, 

Mercer. Rubber’  Co., Hamilton 


Square, N. J. 
— Co., Clement, Philadelphia, 
a. 


Packing, Flange 


American Goetze-Gasket & Pack- 
ing Co., New York. 

Brandt, Randolph, New York. 

Carey Co., The Philip, Cincinnati, O. 

Chesterton C o., A. W., Boston, Mass. 

Diamond Rubber C 0. Akron, Ohio. 

Eureka Packing Co., New York. 


Garlock Packing Co., Palmyra, 
ny. ¥ 
Greene, Tweed & Co., New York. 


Jenkins Bros., New York. 


Johns-Manville Co., H. W., New 
York. 

Mercer Rubber Co., Hamilton 
Square, N. J. 

—o Belting & Packing Co., New 
or 

Peerless Rubber Mfg. Co., New 
York 


Quaker City Rubber Co., Phila., Pa. 
Restein Co.; Clement, Phila., Pa. 
Vanda Co., New York. 

Packing, Hydraulic 
Philadelphia, 


‘a. 
Brandt, ee New York. 
Chesterton Co., A. W., Boston, Mass. 


Anchor Packing Co., 


Detroit Leather Specialty Co., De- 
troit, Mich. 

Diamond Rubber C o., Akron, Ohio. 

Garlock Packing Co., Palmy ra, N. 

Johns-Manville Co., H. Ww. New 
York. 

Johnson Co., Henry, Jersey City, 

Mercer Rubber Co., Hamilton 

_ Square, N. J. 

Quaker City Rubber Co., Phila., Pa. 


Restein Co., Clement, Phila., Pa. 
Robertson & Sons, Jas. i. New 


York. 
Steel Mill Packing Co., Detroit, Mich. 
Vanda Co., New York. 


Packing, Metallic 

American Gosia Dems & Pack- 
ing Co., New York. 

— Pac king Co., Philadelphia, 

Canfield Mfg. Co., Philadelphia, Pa. 

— Packing Co., Phi adeiphia, 
a. 


Houchin-Aiken Co., Brooklyn, N. Y. 


Johns-Manville Co., H. W.. New 
York. 
Mercer Rubber Co., Hamilton 


Square, N. J. 


Monarch Steam Blower Co., Troy, 
ae 2 

New York. 

Phila., Pa. 


Power Specialty Co., 
Restein Cvo., Clement, 


Packing, Piston Rod 


American Goetze-Gasket & Pack- 
ing Co., New York. 

Anchor Packing Co., Philadelphia, 
Pa. 

eee Rubber Works, Oakland, 


Canfield Mfg. Co., Philadelphia, Pa. 
Carey Co., The Philip, Cincinnati, O. 
Chesterton Co., A. W. Boston, Mass. 


Diamond Rubber Co.. Akron, Ohio. 

Eureka Packing Co., New York. 

Garlock Packing Co., Palmyra, N. Y. 

Greene, Tweed & Co., New York. 

Johns-Manville Co., H. W., New 
York. 

National India Rubber Co., Bristol, 
R. I. 

New York Belting and Packing 
Co., New York. ; 
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Asbestos Packed Throughout. 


PENNSYLVANIA 


FLEXIBLE METALLIC TUBING 


is able to hold superheated steam at the highest 
pressures. The interlocking edges give it a flexi- 
bility far superior to that of rubber hose. 

Made in all sizes from {” to 12”, and is used for 
all purposes where high pressure is necessary, and 
also for all liquids, compressed air, gases, etc. 











PENNSYLVANIA FLEXIBLE METALLIC 
S H. COLLOM TUBING CO., H. A. ANSELL 
1305 Arch Street, Philadelphia, Pa. 


New York, 86 Warren St. Chicago, 225 LaSalle St. 
Boston, 71 High St. 







Detroit, 601 Stevens Bldg. 














CLASS “H” 


PUMP GOVERNOR 


is just what the cut 
shows it to be— 


A governor simple 
in construction with 
few parts and a 
single seated valve. 


Made extra heavy 
and fully guaran- 
teed. 


Send for our 
CATALOG ‘‘A’ 





THE STRONG, CARLISLE & HAMMOND CO., 
342 Frankfort Ave., CLEVELAND, 0. 


54 No. Sixth Street, 88 Broad Street, 261 Centre Street, 
Philadelphia Boston New York 











Steel 
Concrete 
Chimneys 


From base to crown, Weber Chimneys are 
nothing more or less than one solid single piece 
of stone. In cases where other types disinte- 
grate and became valueless, a Weber Chimney 
willstill stand as firm and impregnable as nature's 
own rock. Industrial power plants can find a lasting solu- 
tion to their problems in Weber Chimneys. They are air 
tight and of uniform diameter. We bid on work in all parts 
of the world. 





Send for Catalog. 





Chimney built for the Winona Interurban Railway Co., 
Winona Lake, Ind. 


Height 175 feet, inside diameter 8 feet. 


We bid on work all over the world. 


THE WEBER CO., CHICAGO. 


General Offices: 


929-934 MARQUETTE BUILDING. 
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Packing, Piston Rod 
—Continued. 

Peerless Rubber Mfg. Co., New York. 

Quaker City Rubber Co., Phila., Pa. 

Restein Co., Clement, Phila., Pa. 


Robertson ‘& Sons, | Jas. i New 
York. 3 
Steel Mill Packing Co., Detroit, 

Mich. 
Underwood & Co., H. B., Philadel- 


phia, Pa. 
Vanda Co., New York. 
Packing, Pneumatic 
Diamond Rubber 7! Akron, Ohio. 
Mercer — r Co. Hamilton 
Square, J. 
Restein Gon Clement, Phila., Pa. 


Packing, Pump 
National India Rubber Co., 


Bristol, 


Packing, Pump Valve 

Anchor Packing Co, Philadelphia, 
Pa. 

Packing, Rod 


Anchor Packing Co., Philadelphia, 
De 


Rubber Works, Oakland, 


A. W., Boston, Mass. 
Philadelphia, 


a. 

Bowers 
Cal. 

Chesterton Co., 

France Packing Co., 
Pa. 

Pipe 


Central Station Steam Co., Detroit, 
Mich. 


Pipe Bending 


Harrisburg Pipe & Pipe Bending 
Co., Harrisburg, Pa. 

National Pipe Bending Co., New 
Haven, Conn. 


Pittsburgh Gage & Supply Co., Pitts- 
burgh. Pa 


Whitlock Coil Pipe Co., Hartford, 
Conn. 

Pipe Cutters 

Armstrong Mfg. Co., Bridgeport, 


Conn. 
— & Keller Mfg. Co., Edwards- 
ville 
Borden € ., 
Curtis «& 
Conn. 
Loew Mfg. Co., Cleveland, O 
Oster Mfg. Co., The, Cleveland, O 
Trimont Mfg. Co., Roxbury, Mass. 
oe & Co., J. H., Brooklyn, 
-Y 


Canton, O. 


Curtis Co., Bridgeport, 


Pipe Joints 


Pittsburgh Valve & Fittings Co., 
Barberton, O. 
Pittsburgh Valve, Foundry & Con- 


Pittsburg, Pa. 
Pipe Co., Hartford, 


struction Co., 
Whitlock Coil 
Conn, 


Pipe Threading Machines 


Armstrong Mfg. Co., Bridgeport, 
Conn, 
Bignall & Keeler Mfg. Co., Ed- 


wardsville, 


Borden Co., Canton, O. 


Curtis & Curtis Co., Bridgeport, 
Conn. 
Loew Mfg. Co., Cleveland, O 


Oster Mfg. Co., The, Cleveland, O. 
Toledo Pipe Threading Machine Co., 
Toledo, O. 


Trimont Mfg. Co., Roxbury, Mass. 


Williams & Co., J. H., Brooklyn, 
RX. 

Pianimeters 

American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lippincott Steam Specialty and 
Supply Co., Newark, N. J. 

Robertson & Sons, Jas. L., New 
York. 

Power Transmission 

Jeffrey Mfg. Co., Columbus, O. 

Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 

Saginaw Mfg. Co., Saginaw, Mich. 


Presses, Hydraulic 

Watson-Stillman Co., New York. 

Producers, Gas 

Broomell, Schmidt & Steacey Co., 
York, Pa. 

De La Vergne Machine Co., New 
York. 

Fort Wayne Fdry. & Mach. Co., 
Fort Wayne, Ind. 

Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 

Westinghouse Mach. Co., Pittsburg, 


Pa. 





Publishers 


American School of Correspondence, 
Chicago, Ill. 

Hill Publishing Co., New York. 

International Correspondence 
Schools, Scranton, Pa. 

System, Chicago, Ill. 


Pulleys 


Myers & Bro., F. E., Ashland, O. 
Saginaw Mfg. Co., Saginaw, Mich. 


Pulleys, Clutch 


Williams Fdry. & Mach. Co., Akron, 
Ohio. 


Pumps, Air 


American Steam Pump Co., Battle 
Creek, Mich. 

Blake Mfg. Co., Geo. F., New York. 

Deane Steam Pump Co., Holyoke, 
Mass. 

Wheeler Condenser & Engineering 
Co., New York. 


Pumps, Boiler Feed 


American Steam Pump Co., 
Creek, Mich. 
Kewanee Boiler Co., 


Battle 


Kewanee, II. 
Pumps, Centrifugal 


Wheeler Condenser & Engineering 
Co., New York. 


Pumps, Compound 


American Steam Pump Co., Battle 
Creek, Mich. 

Deane Steam Pump Co., Holyoke, 
Mass. 

Pumps, Deep Well 

American Steam Pump Co., Battle 
Creek, Mich. : 

Blake Mfg. Co., Geo. F., New York. 

Deane Steam Pump Co., Holyoke, 
Mass. 

Pumps, Electric 

American Steam Pump Co., Battle 
Creek, Mich. 

Blake Mfg. Co., Geo. F., New York. 

Deane Steam Pump Co., Holyoke, 


Mass. 
Pumps, Force-feed Oil 
Greene, Tweed & Co., New York. 
Lunkenheimer Co., Cincinnati, O. 
Sterling Lubricator Co., Rochester, 
mn. % 


Pumps, Hydraulic 


American Steam Pump Co., Battle 
Creek, Mich. 

Blake Mfg. Co., Geo. F., New York. 

Deane Steam Pump Co., Holyoke, 
Mass. 

Watson-Stillman Co., New York. 

Pumps, Mining 

American Steam Pump Co., Battle 
Creek, Mich. 

Blake Mfg. Co., Geo. F., New York. 

Deane Steam Pump Co., Holyoke, 
Mass. 

Pumps, Oil 

American Steam Pump Co., Battle 
Creek, Mich. 

Deane Steam Pump Co., Holyoke, 


Mass. 

Deming Co., The, Salem, O. 

Detroit Lubricator Co., Detroit. Mich. 

Du Bois Iron Wks., Du Bois, Pa. 

Lunkenheimer Co., Cincinnati, Ohio. 

Penberthy Injector Co., Detroit, 
Mich. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 

Warren Steam Pump Co., 
Mass. 


Warren, 


Pumps, Steam 


American Steam Pump Co., Battle 
Creek, Mich. 

Blake Mfg. Co., Geo. F., New York. 

Deane Steam mae Co., Holyoke, 
Mass. 

De Laval Steam Turbine Co., Tren- 
ton, 


Du Bois | Iron Works, 
Gardner Gov. & Sep. 
Il 


McGowan Co., John H., 
oO. 


sis & Bro., F. E., Ashland, O 
Safety Equipment Mfg. Co., Chicago, 
Ill. 


NM. %. 
Warren, 


, New 
New York. 


Du Bois, Pa. 
Co., Quincey, 


Cincinnati, 


Stewart Heater Co., Buffalo, 

Warren Steam Pump Co., 
Mass. 

Wheeler Cond. & 


York. 
Worthington, Henry R., 


Eng. Co. 





Pumps, Triplex 

Deming Co., The, Salem, O. 
Pumps, Turbine 

Alberger Condenser Co., New York. 


Pumps, Vacuum 


American Steam Pump Co., Battle 


Creek, Mich. 
Wheeler Condenser & Engineering 
Co., New York. 
Punches, Hydraulic 
Watson-Stillman Co., New York. 
Purifiers, Live Steam 
Hoppes Mfg. Co., Springfield, O 
Purifiers, Water 


Buckeye Boiler Skimmer Co., Toledo, 
Ohio. 


Eclipse Feed Water Heater and 
Purifier Co., Appleton, Wis. 
Harrison Safety Boiler Works, 


Philadelphia, Pa. 
Hoppes Mfg. Co., Springfield, O. 
Keystone Chemical Co., Phila., Pa. 
Whitlock Coil Pipe Co., Hartford, 
Conn, 


Pyrometers 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Bristol Co., The, Waterbury, Conn. 


Re-cooling Plants 


De La Vergne Machine Co., New 
York. 
Schutte & Koerting Co., Philadel- 


phia, Pa. 
Recording Instruments 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Bristol Co., The, Waterbury, Conn. 

Crosby Steam Gage and Valve Co., 
Boston, Mass. 


Reducing Wheels 
American Steam Gauge and Valve 


Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lippincott Steam Specialty and 
Supply Co., Newark, N. J. 

Robertson & Sons, Jas. | oe New 


ork. 
Trill Indieater Co., Corry, Pa. 


Re igeration Machinery 
De La  ergne Machine Co., New 
York. 


Triumph Ice Mach. 
O. 

Vilter Mfg. Co., Milwaukee, 

York Mfg. Co., York, Pa. 

Regulators, Damper 


Berry Engineering Co., Chester, Pa. 
Davis Regulator Co., G. M., Chicago, 


Co., Cincinnati, 


Wis. 


d’Este C o., Julian, Boston, Mass. 
Kitts Mfg. Co., Oswego, N. Y. 
Lagonda Mfg. Co., 


Springfield, O. 
— Ttson & 


= Sons, Jas. L., New 

WwW kno & McDaniel Co., Phila., Pa. 

Regulators, Feed ‘Water 

American Boiler 
Philadelphia, Pa. 

Berry Engineering Co., Chester, Pa. 

Chaplin-Fulton Mfg. Co., Pittsburg, 
“~ 


Eeonomy Co., 


‘. 

— Regulator Co., G. M., Chicago, 

d’Este Co., Julian, 

Lagonda Mfg. Co., Springfield, O. 

Liberty Mfg. Co., Pittsburg, Pa. 

~— Equipment Mfg. Co., Chicago, 
il 


Boston, Mass. 


Strong, Carlisle & Hammond Co. 
Cleveland, O. 
Watson & McDaniel Co., Phila., Pa. 


Regulators, Pressure 


American Boiler 
Philadelphia, Pa. 

Davis Co., John, Chicago, IIL. 

Davis Regulator Co., G. M., 
cago, Ill. 

Dean Bros. Steam 
Indianapolis, Ind. 

d’Este Co., Julian, Boston, Mass. 

Fisher Governor Co., Marshalltow n, 
Iowa. 


Economy Co., 


Chi- 


Pump Works, 


Mason Regulator Co., Boston, Mass. 

Ohio Brass Co., Mansfield, ¢ 

Robertson & Sons, Jas. L., New 
York. 

Strong, Carlisle & Hammond Co., 


Cleveland, O. 


Watson & McDaniel Co., Phila., Pa. 





Repairs, Engine and Pump 

Underwood & Co., H. B., Philadel- 
phia, Pa. 

Reseating Machines, 
Cap 

Lagonda Mfg Co., Springfield, O. 

Liberty Mfg. Co., Pittsburg, Pa. 


Reseating Maehines, Valve 


Flue 


Leavitt Mach. Co., Orange, Mass. 
Rope Dressing 
Cling-Surface Co., Buffalo, N. Y. 
Rubber Goods 
Diamond Rubber Co., 


Garlock Packing Co., 
Greene, Tweed & Co., 


Akron, Ohio. 
Palmy ra, N. Y. 
New York. 


Mercer Rubber Co., Hamilton 
Square, N. J. 

National India Rubber Co., Bristol, 
I 


2. 
, York ae & Packing Co., 
New York 

Mfg. Co., New 


Peerless Rubber 
York. : 
Quaker City Rubber Co., Phila., Pa 
Restein Co., Clement, Phila., Pa. 
+ 
Schools, Correspondence 
American School of Vorrespondence, 
Chicago, Ili. 
International Correspondence 
Schools, Scranton, Pa. 


Separators and Extractors, 
Steam and Oil 


Wm., Chicago, 


Beggs & Co., Jas., New York. 
d’Este Co., Julian, Boston, Mass. 
Direct Separator Co., Syracuse, N. Y. 
Goubert Mfg. Co., New York. 
Harrison Safety Boiler Works, Phila- 
delphia, Pa. 
Hoppes Mfg. Co., 
Liberty Mfg. Co., Pittsburg, Pa. 
Ohio Blower Co., Cleveland, O. 
Patterson & Co., F. L., New York. 
Pittsburgh Gage & Supply UCo., Pitts- 
burgh, Pa 


Baragwanath & Son, 
Ill 


Springfield, O. 


— *e Sons, Jas. L., New 
or 

Watson & McDaniel Co., New York. 
Webster & Co., Warren, Camden, 


Wheeler Condenser 
Co., New York. 
Whitlock Coil Pipe Co., 

Conn. 
Williams Valve Co., 
nati, O. 


Sheathing 
Carey Co., The Philip, Cincinnati, 


Ohio. 
Johns-Manville Co., H. W., 


York. 
Skylights 
Burt Mfg. Co., 


& Engineering 
Hartford, 


D. T., Cincin- 


New 


Akron, O. 


Smoke Preventers 
Climax Smoke Preventer Co., Bos- 
ton, Mass. 


Specialties, Steam 

American District Steam Co., Lock- 
port, N. Y 

American Steam Gauge 
Mfg. Co., Boston, Mass. 

~<a & Son, Wm., 


and Valve 
Chicago, 


Berry Engineering Co., 
Davis Regulator Co., 
Ill 


Chester, Pa. 
G. M., Chicago, 


d’Este Co., Julian, Boston, Mass. 

— Governor Co., Marshalltown, 
a. 

Harrison Safety Boiler 
Philadelphia, Pa. 

Hoppes Mfg. Co., Springfield, O. 

Liberty Mfg. Co., Pittsburg, Pa. 

Lippincott Steam Specialty 
Supply Co., Newark, N. J. 

Lunkenheimer Co., Cincinnati, Ohio. 

McCrea & Co., James, Chicago, Ill. 


Works, 


and 


Ohio Brass Co., Mansfield, Ohio. 
Patterson & Co., F. L., New York. 
Penberthy Injector Co., Detroit, 


Mich. 
Pittsburgh Gage & Supply Co. 


, Pitts- 
burg, Pa. 


Reliance Gauge Column Co., Cleve- 
land, O. 

— Co., Clement, Philadelphia, 

a. 

Robertson & Sons, Jas. L., New 
York. 

Stephenson Mfg. Co., Albany, N. Y. 

Strong, Carlisle & Hammond Co., 


Cleveland, O. 
Watson & McDaniel Co., Phila., 
W a al & Co., Warren, 


Pa. 
Camden, 
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How do 
you do 


your 
Hoisting m@ 
In Yale & Towne Chain Blocks 


are embodied the final development in lifting 
mechanism and the highest integrity in Chain Block 
construction. They lead in efficiency, speed, dura- 
bility, reliability and universal adaptation to every 
hoisting requirement. 








Triplex Blocks—'; to 40 tons. Universally recognized as the most 
durable and efficient Chain Block made. Have balanced train 
of spur Gearing with large internal gear. 


Duplex Blocks— ‘4 to 10 tons. The handiest and sifest Screw Blocks 
made. Have safety guides to prevent slipping of load chains. 
Bronze Worm wheels and sieel worms wi.h hardened and 
ground thrust bearings running in oil. 


Differential Blocks—'‘; to 3 tons. Not as durable or easy lifting as 
the Triplex or Duplex. but safe and twice as durable as the 
cheaper kind of the Weston D.fferential B.iock, because of 
superior Chain and Sheaves. 


Y. & T. Blocks, duplicate parts and trolleys are 


carried in st ck by Hardware, Machinery and 
Mill Supply Dealers. Write for catalog. 


The Yale & Towne Mfg. Co., 
9 Murray Street, New York. 





Tell 
the 
Boss 





Did you ever bring to the attention of the 
boss that he will spend money at any time on his 
engine or on the machines the engine drives ? 

And even spend good money for belts. 

And then let any man or any boy work on 
those belts, repair or try to repair them. 

When his whole investment and output is 
dependent on their good work. 

Get him to order a package of Cling-Surface 
so that you can run those belts all easy or slack and 
carry full loads. To relieve them of the dead load 
of friction they carry now and give them a chance. 


Write us for literature 


Cling-Surface Company 
1049 Niagara St Buffalo N Y 


New York Boston Atlanta Memphis Chicago St. Paul St. Louis Denver 
London Thomas & Bishop 119-125 Finsbury Pavement E C 














The Thompson 


Improved 
Continuous 
Card 
Indicator 


The Most Modern, Use- 
fuland Practical Indi- 
cator on the Market. 

This indicator shows 
not only the condition 
at a specific moment, 
but for a time suffi- 
ciently long to deter- 
mine the truecondition 
by the average show- 
ing. For engines in 
traction powerstations 
and rolling mills, or 
wherever the load con- 
stantly varies, the con- 
tinuous card diagram is of utmost value, and you 
will appreciate it when you know that from 50 to 
100 indications can be taken without removal of the 
paper. Write for new catalog. 


The Schaeffer Q Budenberg Mfg. Co., 


Main Office andWorks: 963-5 Kent Ave., Brooklyn, N.Y. 
Western Salesroom: 15 W. Lake St., Chicago 














Discarded 
features 


See the chain? Sense will tell you that 
its weight alone will release it from its lock- 


















ing pockets, and in working overhead this 
is matter of extreme danger and importance 
when in elevated positions. We will not 
offer make-shifts and death-traps. Years 
ago we discarded the one side chain fasten- 
ing feature. Nowitis being advertised as 
a new thing, permitting shifts from right to 
left without removing from pipe. It will 
permit shifts, but not with safety in all 
positions. The chain-wrench business has 
been our study for a lifetime. 

In the “Agrippa” we have a combina- 
tion of safety, strength and universal utility 
that cannot be beaten. 

Guaranteed and on trial from dealer. 


J. H. WILLIAMS & CO. 
** Pioneers in Chain Pipe Tools’’ 


Brooklyn, New York. 
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Steam Heating Supplies 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Erie Mfg. & Supply Co., Erie, Pa. 

Ohio Blower Co., Cleveland, O. 

Ohio Brass Co., Mansfield, Ohio. 


Stocks and Dies 


Armstrong Mfg. Co., 
Conn. 

Bignall & Keeler Mfg. Co., Edwards- 
ville, Ill. 

Borden Co., Canton, O. 

Curtis & Curtis Co., 
Conn. 

Loew Mfg. Co., Cleveland, O. 

Oster Mfg. Co., The, Cleveland, O. 

Toledo Pipe Threading Machine Co., 
Toledo, O. 

Stokers 

Green Engineering Co., Chicago, Ill. 

McClave-Brooks Co., Scranton, Pa. 

Westinghouse Mach. Co., Pittsburg, 
> 


Bridgeport, 


Bridgeport, 


a. 
Wilkinson Mfg. Co., Bridgeport, 
Pa. 


Stokers, Mechanical 

McClave-Brooks Co., Scranton, Pa. 

Westinghouse Machine Co., Pitts- 
burg, Pa. 

Wilkinson Mfg. 
Conn. 


Co., Bridgeport, 

Storage Batteries 

Westinghouse Machine 
burg, Pa. 


Co., Pitts- 


Strainers 


Dean Bros. Steam 
Indianapolis, Ind. 

Liberty Mfg. Co., Pittsburg, Pa. 

Lunkenheimer Co., Cincinnati, ©. 


Pump Works, 


Superheuters, Steam 

Babcock & Wilcox Co., New York. 
Parker Boiler Co., Phila., Pa. 
Power Specialty Co., New York. 
Providence Eng. Wks., Providence, 


wm. 4. 
Whitlock Coil Pipe Co., Hartford, 
Conn, 


Supplies 


New York & New Jersey Lubricant 
Co., New York. 


Switchboards, 
Power 


Light and 


Fort Wayne Electric Works, Ft. 


Wayne, Ind. 

General Electric Co., Schenectady, 
me as 

Northern Electrical Mfg. Co., Madi- 
son, Wis. : 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Switches, Electric 

yeneral Electric Co., Schenectady, 
N.Y. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Syphons, Acid 

Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. . 

Tachometers 

Schaeffer & Budenberg Mfg. Co., 
Brooklyn, N. Y. 

Taps and Dies 

Toledo Pipe Threading Mach. Co., 
Toledo, Ohio. 

Temperature Regulators 

d’Este Co., Julian, Boston, Mass. 

Thermometers 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Bristol Co., The, Waterbury, Conn. 

Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. 

Schaeffer & Budenberg Mfg. Co., 
Brooklyn, N. Y 


Tools, Scraping 

Mound Tool & Scraper 
Louis, Mo. 

Track, Overhead 

Yale & Towne Mfg. Co., New York. 

Transformers and Convert- 
ers 

General Elec. Co., Schenectady, N.Y. 

Westinghouse Electric and Mfg. Co., 
Pittsburg, Pa. 

Traps 

Anchor Packing Co., Philadelphia, 
Px 


Co., St. 


a. 
Anderson Co., V. D., Cleveland, O. 
Central Station Steam Co., De- 
troit, Mich. 





Traps —Continued. 
Davis Regulator Co., G. M., Chicago, 


d’Este Co., Julian, Boston, Mass. 

Jenkins Bros., New York. 

Kitts Mfg. Co., Oswego, N. Y. 

McCrea & Co., James, Chicago, III. 

Morehead Mfg. Co., Detroit, Mich. 

Ohio Blower Co., Cleveland, O. 

Platt & Co., John, New York. 

Reliance Gauge Column Co., Cleve- 
land, O. 

— Equipment Mfg. Co., Chicago, 

a 


Schutte & Koerting Co., Phila., Pa. 

Strong, Carlisle & Hammond Co., 
Cleveland, 0. 

Watson & McDaniel Co., Phila., Pa. 


Williams Valve Co., D. T., Cincin- 
nati, O. 

Trucks, Storage Battery 
Auto- 

Westinghouse Machine Co., Pitts- 


burg, Pa. 


Tube Cleaner Rods 
McCrea & Co., James, Chicago, Ill. 


Tube Cleaners 


Chesterton Co., A. W., Boston, Mass. 
General Specialty Co., Buffalo, N. Y. 
Lagonda Mfg. Co., Springfield, O. 
Liberty Mfg. Co., Pittsburg, Pa. 
McCrea & Co., James, Chicago, Ill. 
Pierce Co., Wm. B., Buffalo, N. Y. 
Robertson & Sons, Jas. L., New 
Tork. 


Tube Cutters 


Lagonda Mfg. Co., Springfield, O. 
Scully Steel & Iron Co., Chicago, Il. 


Tubing 


Johns-Manville Co., H. W., New 
ork. 
Peerless Rubber Mfg. Co., New York. 
Pennsylvania Flexible Metallic Tub- 
ing Co., Philadelphia, Pa. 
Scully Steel & Iron Co., Chicago, II. 


Turbines, Steam 


De Laval Turbine Co., Trenton, N. J. 
General Electric Co., Schenectady, 
N 


Westinghouse Machine Co., Pitts- 
burg, Pa. 


Unions 


Lunkenheimer Co., Cincinnati, Ohio. 

Pittsburg Valve and Fittings Co., 
Barberton, O. , 

Williams Valve Co., D. T., Cincin- 
nati, O 

Valves 

Amer. Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Ashton Valve Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

—_ Regulator Co., G. M., Chicago, 


Jenkins Bros., New York. 

Liberty Mfg. Co., Pittsburg, Pa. 

Lunkenheimer Co., Cincinnati, Ohio. 

Nelson Valve Co., Philadelphia, Pa. 

Ohio Brass Co., Mansfield, Ohio. 

Pittsburgh Valve & Fittings Co., Bar- 
berton, O. 

Pittsburgh Valve, Foundry & Con- 
struction, Co. Pittsburg, Pa. 

ed Equipment Mfg. Co., Chicago, 

Schutte & Koerting Co., Philadel- 
phia, Pa. 

Walch & Wyeth, Chicago, Ill. 

Watson & McDaniel Co., Philadel- 
phia, Pa. 


Valves, Ammonia 

York Mfg. Co., York, Pa. 

Valves, Automatic Cut-off 

Lagonda Manufacturing Co., Spring- 
field, O. . 

Walch & Wyeth, Chicago, Il. 

Valves, Automatic Relief 

Walch & Wyeth, Chicago, II. 

Valves, Back Pressure 

Best Mfg. Co., Pittsburg, Pa. 

— Regulator Co., G. M., Chicago, 

s 


Jenkins Bros., New York. 
Pittsburgh Valve, Foundry 9 and 
Construction Co., Barberton, O. 

Walch & Wyeth, Chicago, Ill. 

Valves, Blow-off 

Homestead Valve Mfg. 
burg, Pa. 

Pittsburgh Gage & Supply Co., Pitts- 
burgh, Pa. 


Co., Pitts- 


Valves, By-pass 


Nelson Valve Co., Philadelphia, Pa. 





Valves, Check 

Nelson Valve Co., Philadelphia, Pa. 
Walch & Wyeth, Chicago, III. 
Valves, Cylinder Relief 


Amer. Steam Gauge and Valve Mfg. 
Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. ; 


Davis Regulator Co., G. M., Chicago, 
Ill 


Lunkenheimer Co., Cincinnati, O. 

Valves, Drain 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 

Valves, Electro-hydraulic 

Nelson Valve Co., Philadelphia, Pa. 

Valves, Exhaust - Relief 

Walch & Wyeth, Chicago, II. 

Valves, Float 


Homestead Valve Mfg. Co., Pitts- 
burg, Pa. 

Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. 

Valves, Free Exhaust 

Schutte & Koerting Co., Philadel- 


phia, Pa. 
Valves, Gas 
Nelson Valve Co., Philadelphia, Pa. 
Valves, Gate 
Central Station Steam Co., Detroit, 
Mich. ; 
Lunkenheimer Co., Cincinnati, O. 
Ohio Brass Co., Mansfield, Ohio. 
Pittsburgh Gage & Supply Co., Pitts- 
burgh, Pa. 
Pittsburgh Valve and Fittings Co, 
Barberton, 0. 
Walch & Wyeth, Chicago, Il. 
Williams Valve Co., D. T., 
nati, O. 


Cincin- 


Valves, Globe 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Hose Gate 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Hydraulic 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Nelson Valve Co., Philadelphia, Pa. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 

Watson-Stillman Co., New York. 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Valves, Incinerator 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Iron Stop 
Williams Valve Co., D. 


\ \ T., Cincin- 
nati, Ohio. 


Valves, Lever Gate 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Non-return 
Walch & Wyeth, Chicago, Ill. 


Valves, Pneumatie 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Pop Safety 

American Steam Gauge 
Mfg. Co., Boston, Mass. 

Ashton Valve Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Williams: Valve Co., D. T., Cincin- 
nati, O 


& Valve 


Valves, Pump 
Garlock Packing Co., Palmyra, N. Y. 


Valves, Railroad 
Nelson Valve Co., Philadelphia, Pa. 


Valves, Reducing 
Davis Regulator Co., G. M., Chicago, 
Ill 


Mason Regulator Co., Boston, Mass. 

Ohio Brass Co., Manstield, Ohio. 

Watson & McDaniel Co., Philadel- 
phia, Pa. 


Valves, Regrinding 


Lunkenheimer Co., Cincinnati, O. 

Nelson Valve Co., Philadelphia, Pa. 

Pittsburgh Valve and Fittings Co., 
Barberton, O. 

Strong, Carlisle & 
Cleveland, O. 

Williams Valve Co., D. T., 
nati, O. 


Hammond Co., 


Cincin- 





Valves, Regulating 

Fisher Governor Co., Marshalltown, 
Iowa. 

Ohio Brass Co., Mansfield, Ohio. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 


Valves, Relief 


Amer. Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Ashton Valve Co., Boston, Mass. 

d’Este Co., Julian, Boston, Mass. 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O. 

Peerless Rubber Mfg. Co., New York. 

Power Specialty Co., New York. 

Quaker City Philadel- 
phia, Pa. 

Wheeler Condenser & 
Co., New York. 


Rubber Co., 


Engineering 


Valves, Safety 

Amer. Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 

Valves, Safety Gate 

Walch & Wyeth, Chicago, Ill. 

Valves, Steam 

Nelson Valve Co., Philadelphia, Pa. 

Valves, Stop Check 

Schutte & Co., Philadel- 
phia, Pa. 


Williams Valve Co., D. T., 
nati, Ohio. 


Koerting 


Cincin- 


Valves, Superheated Steam 
Nelson Valve Co., Philadelphia, Pa. 
Valves, Swing Gate 


Walch & Wyeth, Chicago, IIl. 

Williams Valve Co., D. T., 
nati, Ohio. 

Valves, Tank 

Nelson Valve Co., Philadelphia, Pa 


Cincin- 


Water 
Nelson Valve Co., Philadelphia, Pa 


Valves, 


Valwes, Water Relief 

American Steam Gauge & Valve Mfg 
Co., Boston, Mass. 

Lunkenheimer Co., The, Cincinnati, 


Ventilators 


Burt Mfg. Co., Akron, O. 
Ohio Blower Co., Cleveland, Ohio. 


Vises 


Armstrong 
Conn. 


Mfg. Co., Bridgeport. 


Water Columns and Alarms 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 

Reliance Gauge Column Co., Cleve- 
land, O. 

ons Equipment Mfg. Co., Chicago, 


Water Filtration and Soft- 
ening Plants 
Eclipse Feed Water Heater and 


Purifier Co., Appleton, Wis. 

Harrison Safety Boiler Wks., Phila- 
delphia, Pa. 

Whistles 

Schaeffer & Budenberg Mfg. Co., 
Brooklyn, N. Y 

Williams Valve Co., D. T., 
nati, Ohio. 


Cincin- 


Whistles, Chime 

American Steam Gauge & Valve Mfg 
(o., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 


Winches 

Yale & Towne Mfg. Co., New York. 

Wrenches 

Curtis & Curtis 
Conn. 


Scully Steel & Iron Co., Chicago, Il. 
Trimont Mfg. Co., Roxbury, Mass. 


Co., Bridgeport, 


Williams & Co., H., Brooklyn, 
; ee - 

Wrenches, Pipe 

Armstrong Mfg. Co., Bridgeport 
Conn. 


Trimont Mfg. Co., Roxbury, Mass. 
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O YOU want these tools delivered to your doorstep FREE? If you’re a 
subscriber to POWER AND THE ENGINEER, you're in line to get 
them. If you are not a subscriber, you'll be in line as soon as you 


subscribe. All subscribers are entitled to these premiums if they secure 
NEW subscriptions for POWER AND THE ENGINEER. 





Starrett’s Registering | The Victor Pipe 
Speed Indicator Wrench 


Made in the best possible manner, This wrench will take 
of the best materials and is fitted pipe from } to 1 inch; is 
with a dial having two rews of figures | made of tool steel and so de- 
reading either right or left. Will run | signed that the jaw will al- 
at highest speed of machinery with- | ways hold firm in place, yet 
out heating and has hard rubber | can be adjusted instantly 
handle for insulation when used on | with one hand. You _ will 









TE 





electrical machinery. It automati- | find it the most convenient 
cally registers the number of revolu- pipe tool that you ever used. 
tions up to 5000 so that the hund- Given for one 
reds do not have to be kept in mind. WEEKLY 
Given for two WEEKLY subscription 
subscriptions 








Starrett’s High Speed Indicator 


May be run at highest speed required without heating. Working parts in- 
closed. Dial plate has two rows of figures, reading right or left. By pressure 
and twist of thumb, plate is loosened and ‘‘o” mark may be instantly moved to 
agree with starting 


point. 





Given for one 
WEEKLY 
subscription 





Remember: No premiums are given for renewal subscriptions. You must be 
a subscriber and the subscriptions must be NEW ones. 

Getting these valuable and useful engine room tools will prove easy for YOU. 
You know POWER AND THE ENGINEER; know its value; know its practical 
helpfulness to every engineer. All you’ve got to do is to go toa fellow engineer 
with this copy of the paper. Tell him what you think of it, why he should sub- 
scribe, and you'll get his order sure. Send us the money and the addresses and 
we'll forward you the premium you select. 

Here’s a pointer: Do it TO-DAY. 

Published weekly, you know, at $2.00 a year. 


505 Pearl St., DOWER NEW YORK 


THE ENGINEER 
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PATENTED MANUFACTURED EXCLUSIVELY BY 


THE PEERLESS RUBBER MANUFACTURING COMPANY 


lo WARREN ST., NEW YORK 


DETROIT, MICH. — 16-24 WOODWARD AVE. SEATTLE.WASH — RAILROADWAY & OCCIDENTAL AVE. BOSTON, MASS~-1I10 FEDERAL ST. 
CHICAGO, ILL- 202-210 SO. WATER ST. LOUISEVILLE, AY -111-121 W.MAIN ST. BUFFALO379-383 WASHINGTON ST. 
PITTSBURG, PA- 425-427 FIRST AVE. INDIANAPOLIS, IND -16-18 SQ.CAPITOL AVE MILWAUKEE,WIS. 96-100 SECONDST. 
SAN FRANCISCO,CAL. 131 153 KANSAS ST. OMAHA. NEB.-12 18 FARNAM ST. SYRACUSE , NY.-212-214 SO.CLINTON ST. 
NEW ORLEANS, LA.COR.COMMON&TCHOUPITOULAS STS. DENVER,COL.- 1723-1731 BLAKE ST. (LOS ANGELES.CAL-1I5 S0.LOS ANGELES ST. 
ATLANTA GA.- 7-9 SOUTH BROAD ST. RICHMOND.VA.- COR.NINTH & CAREY STS. PORTLAND, ORE=-14-16 FIRST ST. 
KANSAS CITY. MO.- 1221-1223 UNION AVE. WACO,T EXAS-709-71!- AUSTIN AVE. BALTIMORE,MD.-37 HOPKINS PLACE. 
FOREIGN DEPOTS 
LONDON E.C.,ENGLAND,-58 HOLBORN VIADUCT SYDNEY, AUSTRALIA,-270 GEORGE ST. COPENHAGEN. DEN-FREDERIKSHOLMS KANAL 6. 


®PARIS FRANCE- 76AVE DE LA REPUBLIQUE. JOHANNESBURG, SOUTH AFRICA>2427 MERCANTILE BLDG VANCOUVER, B.C- CARRAL& ALEXANDER STS. 











September 15, 1908. POWER AND THE ENGINEER. 








J-M PACKINGS FOR EVERY PURPOSE 


There are J-M ASBESTOS and METALLIC PACKINGS for every purpose. No matter what your 
packing troubles are, we will furnish a packing which we will warrant to put an end to the troubles. 


For more than half a century J-M PACKINGS have been looked upon as the standard. They 
are used by all who have stopped experimenting. How about you ? 


KEARSARGE 


KEARSARGE RING 


KEARSARGE SPIRAL 


KEARSARGE GASKET 


MORRIS METALLIC 
JEWETT RINGS 


Write nearest Branch for Catalog No. 101. 


H. W. JOHNS-MANVILLE 


MANUFACTURERS OF ASBESTOS AND MAGNESIA PRODUCTS, 
ASBESTOS ROOFINGS, PACKINGS, ELECTRICAL SUPPLIES, ETC. 


New York Louis Baltimore Los Angeles 
Milwaukee Pittsburg New Or!eans Seattle 
Chicago Clevelanod Kansas City Dallas 
Boston Buffalo Minneapolis Toronto 
Philadelphia Detroit San Francisco London 
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JENKINS ’96 


Forms A Joint As Lasting As 
The Metals Which Hold It 


It could not be more perfect or durable even if 
‘“‘sround in.” , 


There’s over a quarter of a century’s experience in 
the manufacture of Jenkins 96. ’Tis an unvulcanized 
sheet rubber packing that vulcanizes or hardens when 
pressure is applied to bolt the surfaces together and steam 
is let through. It becomes an actual part of the joint and 
cannot burn, rot, blow or squeeze out. Bends easily 
when applied and is soft enough to fill up any roughness. 


When a thicker packing is required for rough joints, 
two or more thicknesses can be placed together. These 
quickly amalgamate and become solid. 


Write for ‘‘Pocket Catalog.” 


JENKINS BROS. 


71 John Street, New York 
133 No. 7th St., Philadelphia. 226-228 Lake St., Chicago. 
35 High St., Boston. $5 Queen Victoria St., London. 
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Cobbs High Pressure Spiral 
Piston and Valve Stem Packing 


The Rubber core is made of an oil and heat 
resisting compound, wrapped with a well frictioned 
Duck, with an outer cover of fine asbestos, 
lubricated by our secret process: 


It is made round or square, in coil or spiral 
form especially adapted to withstand heat and 
high pressure. We guarantee ‘“‘Cobbs’’ Packing 
will pack any rod perfectly tight, as it will not 
get hard under any degree of heat. 


“Cobbs”? Packing also furnished in rings at 
short notice, made of round or square packing. 


Indestructible 
White Sheet Packing 


Is without doubt the toughest and most dur- 
able High Pressure Sheet Packing on the market. 
It will stand the highest pressure and extreme 
heat, making a tight joint when used for Steam, 
Air, Hot or Cold Water. 


It does not dry out or become hard and brit- 
tle, but retains its tough elastic qualities, either 
in or out of service. Ammonia, Liquor, Alkali, 
Oils or Acids have little or 
no effect on it, and joints 
can be broken numerous 
times without renewing the packing. 

Indestructible White Sheet Packing is also 
made with wire insertion. 





We manufacture a complete line of high class 
rubber goods, comprising Belting, Air, Fire, Gar- 
den, Steam, Suction, Pneumatic Tool and Water 
Hose Packings, Gaskets, Mats, Matting, Stopples, 
Special Mould Goods, Interlocking Rubber Tiling, 
Tubing, etc. 





SOLE MANUFACTURERS 


New York Belting & Packing Company, Ltd. 
91 and 93 Chambers Street, New York, N. Y. 














CHICAGO, 150 Lake 8&t. BOSTON, 232 Summer St. BUFFALO, 600 Prudential Bldg. 

ST LOUIS, 218-220 Chestnut St. INDIANAPOLIS, 2298S Meridian 8t. PITISBURG, 913 915 L 'berty Ave. 
PHILADELPBIA, 118-120 N. 8th St, BALTIMORE, 114 W. Baltimore St. SPOKANE, WASH., 163 8. Lincoln 8t 
SAN FRANCISCO, East 1lth St and 3d Ave., OAKLAND. LONDON, E.C., ENGLAND, 58 Holborn Viaduct, 
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Regulator Reliability. 
How To Get It? 


1. Eliminate parts subject to wear and 
deterioration. 





2. Diminish the number and compli- 
cation of parts. 


3. Place all parts where they can be 
inspected and tested readily. 


This means that you shall not have pilot 
valves nor other small delicate parts through 
which steam or water is wire drawn at boiler 
pressure, that you shall avoid stuffing boxes, 
subject to high steam pressure, that you shall 
discard floats, because they water-log and scale 
up, and diaphragms because they blow out, 
that you shall avoid springs because their life 
and action are uncertain; that you shall avoid 
internal levers and joints since they become 
clogged; that you shall have as few working 
‘parts as possible, and that these parts shall 
always be in sight. 


The Copes Boiler Feed Regulator 


meets all these requirements. There are no 
floats, springs nor diaphragms, and the only 
working parts are plain levers located in plain 
sight, where they indicate by their position 
what they are doing and where they can be 
readily operated by hand. 

Neither scale, grease, impure water nor age 
effect the working of the Copes Regulator In 
fact, we guarantee each Regulator for FIVE 
YEARS and would be pleased to refer you to 
plants where it has been in satisfactory service 
for ten years. 


Send jor our new book “ P.”’ 


American Boiler Economy Co. 


North American Building 
PHILADELPHIA, PA. 


BOSTON 
Oliver Building 


NEW YORK 


ALTIMORE 
Tripune Building 


B 
226 E. Pleasant St. 








For Marine and Power Station Use-Try 


“EHESTERTONS | = 


ESTOS, 


















METALBESTOS 


Trade Mark Reg. 


The High Pressure Packing! 








It is made of Asbestos and so cannot Char or Burn. 
The outside cover of soft metallic wire gives it tre- 
mendous pressure resisting qualities and reduces the 
rod friction to a minimum. 


Some dealers buy an imitation of Metalbestos—you know why ! 
If your dealer does not keep the genuine, send to 


A. W. CHESTERTON CO., 


64 India Street, Boston. 


| or 
Advance Packing & Supply Co., 123 Franklin St., Chicago. 


Will You Accept This 
Business Book if W 


* 
Send it Free ? 

Sign and mail the coupon below. Send no money! 
Take no risk ! 

One hundred and twelve of the world’s master busi- 
ness men have, written ten books—2,193 pages—1,497 
vital business secrets. In them is the besc =‘ all that 
they have been able to squeeze from their own costly 
experience about 

—Factory Systems 


—Cost of Power 
—Power House Records 
































—Purchasing 
—Credita 

—Cohect'ors 
Accounting 


—Posit'on-Getting 
—Position-Howing 


—Man-Bandling 
—Fuel Economy —Man-Training 
—Depreciation 

—Cost—Cutting 


—Time-K eping 
—Cost-Keeping —Busive s Generalship 
—tompetivou Fighting 

6nd nundreds and l.un- 

—' Orr- spondence dreds of otner vital busi- 
—Salemansh p ness subjccts. 

A 9,059: word booklet has been pub'ished describ'ng, exp'aining, pctur'r the work. Pages 2 
and 3 teil about managing businesse- great aud smal); pages 4 ant 5 ven) with cer 8, colle: tions 
aniw hrock bottom purchasit g; pages 6 and 7 with handsdug and tra'ni ¢ men; pages 7 to 12 
with sa eamanship, with advetising, with «he ma keting of geou8 throngh Belenmen, dealers 
a d by mail; pages 12 to 16 with the great problem of securing te highest market price for your 
services—t 0 ma'ter what your line; aud the last page teils how you may get a cemplete set— 
bound in handsome half morocco, centents in colors—for less than your gaily smoke or shave, 
&.most as little as your daily newspaper. 


—Advert'sing 
—Organ'zation 
—. ystematizing 


Well you rerd the book if we send it free ? 
Send no money. Simply sign the coupon 











fo" The System Co., 151-153 Wabash Ave., Chicago==="""J 

If there are, in your books, any new wiys to increase my business or my 

salary, I shou d like toknow th m. So send on your 16-page free descr:ptive 

booklet. Ill read it. 183-1 

Name pe eetbhsdee-Sesisnidasaccganaueanchsacabslessatinaeccnseuss 

Addr EE ee ee ee ae en ee 

Business 

Position 
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He’s Wise Who Buys — fe 





Gum Core Packing 


Genuine ‘‘Eureka”’ is made of a pure rubber core, with highest grade 
flax braided over it and pure lubricant both inside and out. This 
construction reduces friction on the rod to a minimum and thereby 
prevents loss of power. It also gives Eureka wonderful lasting 
qualities. , 





Its Efficiency Is Greater, 
Its Cost Is One-Third Less 


than that of any other high grade packing, and it gives most satis- 
factory service on uneven, worn or fluted rods. Give ‘‘Eureka”’ a trial. 


We also make a specialty of Cut Ring, High Pressure, Water Prooj 
| Hydraulic in Rings and Coils, Spiral and Red Sheet Packings. 





SAMPLES AND PRICES FOR THE ASKING. 


Eureka Packing Company, 


Jas. L. Robertson, President 


Sales Department, 46 Warren St., New York 





Pn a 








THE EASY TO BUY INDICATOR 


The Robertson -Thompson 


We offer this well known Indicator, and the 
Victor Reducing Wheel, to engineers at a reason- 
able price and on easy terms, if desired. In 
accuracy, reliability and lasting efficiency they 
are unsurpassed. Details? 





There is no planimeter equal to the WILLIS. 


JAS. L. ROBERTSON @ SONS, 


460 WARREN ST., NEW YORK 




















70 POWER AND THE ENGINEER. September 15, 1908. 





















, 


IP J 
9 f 


%¥% Pachings 


The World May 
Offer The Best 
Of Other 





is | 





Tauril Sheet Packing will not blow, burn, or squeeze out under 
the very highest temperatures and pressures. It can be used with 
greatest success where all others have failed, and has no equal for 
Steam, Air, Water, Ammonia, Acids, Gases, etc. It is not affected 
by 672° F., and never loses its elasticity, solidifies or cakes. 
The same gasket can be used over and over. 


Write for sample and prices. 





The Anchor Packing Company, 


Main Office and Factory, Allegheny, Sedgely and Germantown Aves., Philadelphia, Pa. 


NEW YORK Branch, 1353 Hudson Terminal Bldg., 50 Church St. 
BALTIMORE Branch, 514 Contineatal Bldg. 


PITTSBURG Branch, 667 Frick Bldg. Annex. CHICAGO Branch, 410 Railway Exchange 
HAZELTON, PA., Branch, 15 North Wyoming St. DETROIT, Branch, Ford Bldg. 


Representatives in all Industrial Centres 
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Be_mont % 
HIGH PRESSURE * 


Three good friends needed by every engineer afe. 

BELMONT ‘‘1903’" EXPANSION PACKING, Style No. 1, with 
three break joints, which, when joined, makes practically a solid 
ring. For shallow stuffing boxes this packing cannot be equaled, as 
a single ring will prevent escape of steam. Especially suitable for 
ammonia and steam up to 125 Ibs. pressure. Write for booklet A. 

BELMONT HIGH PRESSURE WEDGE PACKING, Style No. 50, 
composed of two asbestos sliding wedges from which all metallic 
particles have been removed by the magnetic process, and a back 
containing a ruober compound which is absolutely unaffected by 
highest steam pressures. Lubricated by best special high test Ju- 
bricating compound, in connection with best graphite. The only 
on for high pressure or superheated steam. Write for 

ooKlet B. 


BELMONT ‘‘1903’’ SPECIAL HYDRAULIC PACKING, Style 
No. 8, (for hot or cold water), consists of a casing of finest cotton 
duck and rubber, around three sides of a braided flax core. This 
poe is stitched through and through crosswise, hence, cannot 
ye twisted out of shape—cannot pinch or swell. For any kind of 
pumping service, but on the water end only, not for steam. Un- 
affected by alkalis, oils or sulphuric acid mine water. Write for 
booklet C. 

We manufacture packings for every known purpose. General 
catalog free on request. 


FREE 


Sample Ring of either of these three packings free. Fill in coupon 
with name of kind wanted. 


FREE! SEND FOR A SAMPLE RING AND BE CONVINCED. 








CLEMENT RESTEIN CO., Philadelphia, Pa. 
Gentlemen:—Send mea sample ring of 


Number of Engines........ 
Nur:bec of Pumps 
Numbex of Boilers... . . . 


Power, Sept. 01. 





CLEMENT RESTEIN CO. 


133 North Second Street, PHILADELPHIA, PA. 


SALESMEN WANTED. 

To call at power plants, pumping stations and engine rooms, 
and sell BELMONT PACKINGS and Speciaities. _ Particularly 
attractive proposition for manufacturers, agents and engineers in 
territory not already covered. CLEMENT RESTEIN CO., 133 
North Second Stieet, Philadelphia, Pa. 





MILLIONS 
IN USE 


and each one satisfactory. 


Goetze’s Elastic 
Copper Gaskets 


solely composed of the highest grade, 
chemically pure copper containing 
no phosphorus. 

For use where pressure and heat 
are extremely high an asbestos pack- 
ing is added. 

One Goetze’s Gasket is all suffi- 
cient in a joint and it may, if desired, 
be removed and used elsewhere 
repeatedly. 

We will gladly send you a free 
sample gasket to prove our claims. 


AMERICAN GOETZE-GASKET 
AND PACKING CO., 


525 East 149th St., NEW YORK. 
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Here's a jolly engineer parading with 
the boys 

She’s out to have a lot of fun, and 
doesn’t mind the noise, 

But like tho rest she knows what's best, 





N. I. R. Packings are made for all re- 


pape rgme og quirements and conditions. 
Bl That says: B’ack Squadron can’t be beat re ante: 
f in any shape or manner. N. I. R. Red Sheet 1S positively guaran- 


weg teed to stand the highest steam pressure. 
BLACK SQUADRON Honestly made from the best rubber com- 
This packing with four wedges, ene of these a naiented Sax pound and the very finest quality asbestos 
1 bbe tushion, is the latest and best achievement in packing ‘ 7 - 
decign, ad wate, aie 0 ; : fibre. Gases, Liquids and Ammonia do not 
It is made on the same principle as a universal chuck, and has ° 
the same wonderful ability to mcet every possible irregularity of the affect af. 


rod or stu‘Ting box. It gives greatest rod pressure with minimum 
friction and minimum gland pressure. It permits fifty per cent. of 


draw, thereby enabling BLACK SQUADRON to outlast ordinary y ti i I > R 
packings several times over. Othgr advantages too numerous to a lona nh la u er 0., 


mention here. Write for free catalog. 


CANCOS MFG. CO., PHILADELPHIA, PA. Factory, Bristol, R. I. 
10 Oliver St., Boston, Mass. 525 Third Ave., Pittsburg, Pa. BRANCHES: 42 Broadway, New York. 84 Lake St., Chicago. 
805 Plowman St., Baltimore, Md. 140 Essex St., Boston. 37 Hopkins PI., Baltimore. 379 Washington St ., Buffalo- 

















ENGINEERS wWHuHo HAVE USED 


INDIAN RED 
SHEET PACKING 


Will tell you it has the 


STAYING AND RESISTING QUALITIES 


It is efficient in every respect 
which, in the end, means economy. 


A 14 x 28 hanger, like cut herewith, but in colors, 
free to any engineer upon request. 


The DIAMOND RUBBER CO., fyi0* 


Complete Diamond Stocks Carried By 








The Diamond Rubber Co. of N. Y., The Diamond Rubber Co. of N. Y., 
1876 Broadway, N. Y. 304 N. Broad St., Ph:.adelphia, Pa. 
The Diamond Rubber Co., The Diamond Rubber Co., 
1523 Michigan Ave., Chicago, Ill. 3963 O:ive St., St. Louis, Mo. 
The Diamond Rubber Co., The Gustin-Bacon Manufacturing Co., 
Mission and 2nd Sts., San Francisco, Cal. Kansas City, Mo. 
Buffalo Mill Supply Co., Pittsburgh Rubber & Leather Co., 
Buffalo, N. Y. Pittsburgh, Pa. 
Southern Hardware & Supply Co., Alabama Machin ry & Supply Co., 
Mobile, Ala. Montgomery, Ala. 
Consumers Rubber Co., M, I. Wilcox Co., 





Cleveland, Oltio. Toledo, Ohio, 
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TRIMO PIPE CUTTER 


(TRADE MARK) 











Combination | and 3 Wheel. 


NOT THE CHEAPEST, 


. ” pe BUT THE BEST. 
trRape | Ri M OO mMaRK 
Only a trial needed to demonstrate its superior qualities. Drop forged steel frame. Rolls keep cutter straight 
and remove burrs from pipe. All parts interchangeable and guaranteed. Send for our Catalogue No. 21. 


TRIMONT MANUFACTURING COMPANY, 55-71 Amory Street, Roxbury, Mass. 











DODS DIAGONAL eisrox scr picxns 


when placed around vibrating or bent rods will hold steam, air or liquids where other 
packings cannot do the work. Made of high grade duck and rubber, placed at adiago- 
nal from every side. 






CROSS-SECTIONS OF This construction permits a cross expansion 
‘DODS"’ PACKING. ORDINARY PACKING. of 100 percent, while ordinary packing will : 
show only 30 per cent Patented 
edie Biche ‘ sits aici alk iin March 15, 
ods mn ing is as far ahead of the 1898. 
rubb: r cushion and wedge-shaped styles as 
the locomotive is ahead of the stage coach. 
send for a sample and make the compatison yourself. 


ADDRESS DEPT. “E” 


BOWERS RUBBER WORKS 


SAN FRANCISCO, CAL., 57 Sacramento Street. 











SAYEN.REED ASBESTOS PACKING 


Specially Adapted for High Pressure and Super-heated Steam—The fabric 
is woven from strands made of brass wire and asbestos. Rubber is then 
forced in the interstices and vulcanized. The result is a remarkably 
strong, flexible and durable packing which no pressure will blow out. 


Write for Free Sample 


This packing is better than others—far better—and, better still, is lower 
priced. We will gladly send samples FREE upon request. 


MERCER RUBBER COMPANY 


HAMILTON SQUARE NEW JERSEY 


“SAYEN-REED” BRANCH OFFICES— Philadelphia, 421 Arcade Building; New Yo.k, 250 Fulton Street; Pitts- 
= burg, 8th and Liberty Streets; Denver, 610 Exchange Building; and Chicago, 40 Dearborn Street. 

















VIBRATING STUFFING BOX “SAFETY ” 


Ground 


thes Jolatind S? PLASTIC 
: 


Metallic Packing 


FOR STEAM, WATER, AIR, GAS, 
HYDRAULIC MACHINES, VALVES, ETC. 


Guaranteed to stand Steam Temperature up to 550 deg-ees F. 
and Hydraulic Pressure to 5,000 Ibs. per square inch. 





Send for 
HIGHEST AWARD WORLD’S FAIR, ST. LOUIS. Free Sample and Particalers 


Manufactured Solely by STEEL MILL PACKING COMPANY, Detroit, Mich., U. S. A. 


“It Floats with the Rod” 
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THERE IS ONLY ONE 


ALBANY 
GREASE 











SUBSTITUTE 








Nothing 


W The only Genuine ALBANY GREASE has this trade mark THE ONLY 
| tm on 
orse e only — —_ << has thie trade ma eunmeus. 











I Can Send for FREE sample cup and can of “Albany 
Grease,” giving size of tap for cup, depth of oil 


. hole from top of cap to journal, where to be used 
Imagine and firm’s name, 

















ao ADAM COOK'S SONS, 


313 WEST ST., NEW YORK. 


"A STEAM PACKING THAT IS A STEAM PACKING 


TRADE: MARK. REG, IN U.S. PA‘. OFF. 


All Coods Stumped with the VANDA TRADE-MARK wil! fulflli the claims wo make for them. 


VANDA SHEET PACKING 


AND tMITATORS ARE APPEARING IN GREAT NUMBERS. WE THERE- 
FORE, WoULo ESPECIALLY CALL YOUR ATTENTION TO OUR 


TRADE-MARK DEVICE STAMPED ON EVERY SHEET 


GOODS MADE IN SHEETS ONLY OF 4%' x 4!) AND 4);'x 9'. IN ALL THICKNESSES 


E THIS PACKING 1S THE PIONEER OF ALL COMPOSITION PACKINGS, 
| 


THE Vanpba Company, 96 Sprina Street, N. Y. 


| H. W. JOHNS-MANVILLE CO., co-pistRisuTORS 
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Solid Ate, pliable, The Way To Opportunity 
a = lias ea ae a Lies Through Knowledge, 
or e meet the highest re- . Vice “ z nal 
© uirements of high hy aes. 
Bnsi neer aol wae to 
side packed, 
plunger pumps and 
even scored and 
worn rods. 








_ 


, aE. 
ae ee | 


WRITE. 














How would you like to take 
—at our expense—through all the engine rooms, 


a five days’ trip 
Randolph Brandt, 72 Gortiandt St., New York ‘ 





power plants, shops, ete., where men work at 





your trade, or at any trade connected with it ? 


See FREE OFFER of How would you like to pry into all their 


methods, get all their formulas, copy shop secrets out of the 

AMBEST PACKING note bodks of the engineers, foremen, and superintendents ? 
You can make all that knowledge yours, so that you could 

Sept. Sth issue of *‘Power and Engineer” use it any time or all the time, and all without leaving your 


CANFIELD MFG. Co., Philadelphia home or losing an hour from your work. 


— Cyclopedia of Engineering 


Mineral Wool Pipe Covering and Six volumes, page size 7x10 inches: 3,000 pages; 

. Save 2,000 illustrations, dingrams, full page plates, sec- 

opper as ets Steam tions, tables, formulas, ete. Bound in hait red 
and Make Absolutely Tight Merocco. 


Joints. Best and Cheapest. Based on the methods so suecessfully used by the American 
Samples Free School of Correspondence in fitting thousands of engineers Tot 





















ns license examinations, Covers in addition to the operation ot 
boilers and engines, the management of dynamos and motors, 
United States Mineral Wool Co. electric lights, wiring for power and light, heating, ventilation, [¥ 
140 Cedar Street, New York refrigeration, turbines, elevators, machine shop work, me- 
chanical drawing, blueprinting, ete. 





Every section contains many practical problems with full 
solution, and each section is followed by a series of practical 


test questions, carefully chosen by men who know what a man 
To ANY ENGINEER ought “ know tm then subjects. The Cyclopedia containe ‘the 
: kind of practical information that is ordinarily found only in 
=R LS FE A ene a the note books of progressive superintendents oe managers. 
ompson or Lipp 


Also 500 other things, including every article, tool or device Sent express prepaid for five days’ FREE 





e@x= 
any Engineer may want. For free premium list and full par- amination. If it meets your needs send $2.00 and $2.00 a 
ticu ars regarding this remarkab.e offer, fill out and mail the month until you have paid the special $18.00 price; otherwise 


coupon below to notify us to send for the books at 


FRANCE PACKING COMPANY, Inc. is $36.00 


This work is invaluable in the library of any progressive 


our expense, Regular price 


State Road Tacony, PHILADELPHIA, PA. man whether he is an engineer, fireman, mechanic, superin- 
tendent, shop owner, student, inventor or user of power in any 
Manufacturers of METALLIC FIBROUS and SHEET PACKINGS form. 
FRANCE PACKING Co., INc., Philadelphia, Pa. : ’ We employ no agents to sell our books, thus giving us 
Gentlemen:—Kindly send me premium list and full particu- the opportunity of selling direct to you at the very lowest price. 
lars regarding Indicators and other articles you are giving away. 
stteeeeeeeeeeeeeenees co creeeeunes TEAR OFF HERE........c0sccccseccceccccccccces . BRIEF LIST OF CONTENTS 
PE Siccannanwensdisaccsbstieinnckecscnkevenseubs.sscavdedsnosshibeisanebssaneeees Steam, Gas and Oil Engines —Indicators -Valve Gears —The 
iknghi uudtencchaktanposdeuesabddaane sees DNUPSA AbD AON SAeaseharsaserhanne Steam Turbine—Compression and Absorption Refrigeration 
aes eet Marine Boilers and Engines—-Condensers——Navigation —-Locomo 
MPLOTZED BY... cccccccccccccccccccccccccccccccsccccccesccecssesceesssecesecccce tive Engines and Boilers—Valve Motion Air Brakes —Automo- 
(GIVE COMPLETE ADDRESS) biles——Principles of Heat—Chemistry ~Construction of Boilers 





-Calorimeters—Sieam Pump—Elevators —Theory of Dynamo 
Electric; Machinery—Direct Current) Dynamos— Direct Current 
Motors—Management of Dynamos —Electric Wiring —-Storae 





meena orn ‘Vous ietatesie Mf Ventila Ss Heat. 
Sterling Metallic Packing ing ‘enna and Hot Water Mechanical Drawing 
Does More Than Hold Back Steam . 
American School of Correspondence 


Chicago 


It affords a support to 
steady the piston rod or 


valve stem, at any pres- JP fpocccrssssereees COUPON—Clip and mail today--------------- 
A Power-9-15-08. 

sure known to modern American School of Correspondence: 

practice and in addition it Please send set Cyclopedia of Engineering for 5 days’ free 
anit examination . IT will send $2.00 within 5 days and $2.00 a 

actually reduces friction as month until I have paid $18.00; otherwise | will notify you to 

compared with the old send for the books. ‘Title not to pass until fully paid. 





style packings. WRITE. 


The Monarch Steam Blower Co., meer ee SET eee eT PEP TET Ce eT ee eT. Ter eee | 
TROY, NEW YORK. 


re eT eae re re ere rr yo 
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The “Philadelphia” 
Grease Cup 


Automatic application of 
grease to the bearing 
without the use of spring 3 
compression. 4 


Nature Supplies the 
Feeding Force in the 
Form of Compressed 
Air : 2 
With many thousands of the ‘Philadelphia’ Grease 


Cups in successful operation, on machinery of almost every 





description, we offer a system of lubrication which,’ for sim= 
plicity, cleanliness, economy, reliability and efficiency has 
no equal. 

The “Philadelphia” Cup is not merely “as good as any 
other:” IT IS THE BEST, and we are prepared to prove 
our claim for actual superiority. There are more reasons for 


its practical success than we have room to mention here. 


Write for catalogue and full information. 


The Philadelphia 


Lubricator & Manufacturing Co. 
The Bourse (Exhibition Dept.), Philadelphia, Pa. 














TRY NON-FLUID OILS 
FREE 


Lubricants that make three wipings nec- 
essary to every application, aren’t economical 
or desirable. Ordinary oil is naturally sloppy 
and the heat quickly changes grease from solid 
to fluid. Either will let the bearings run dry, 
will flow over the outside and get slung from 
the wheels or pulleys. 


NON-FLUID OILS are the most cleanly, 
most efficient and most economical lubricants 
on the market. 


In addition to outlasting oils or greases 
NON-FLUID OIL prevents wear and tear 
better, thus will insure most efficient service 
from your engine, low repair and lubrication 
bills. 


Send for a free sample which will prove 
our claims. 
ORIGINATORS AND SOLE MANUFACTURERS 


NEW YORK AND NEW JERSEY LUBRICANT CO. 


Dept. A., 14-16 Church St., New York 10 





Dixon's 
Flake 
Graphite 


Keeps Che Bearing 
from Wearing 





No amount of oil or grease 
can effect by itself the per- 
fect lubrication that can be 
secured with a smaller 
amount of oil or grease aid- 
ed by a little Dixon’s Flake 
Graphite 


In Che Cylinder 


Dixon’s Flake Graphite 
prevents cutting and scor- 
ing, lengthens life of piston 
packing and assures smooth 
valve motion and uniform 
steam distribution. 


Let us send you a free 
sample can, No. 94-C, It 
will show you a sure way to 
save. 


Joseph Dixon 
Crucible Company, 


Jersey Gity, N. J. 
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A Sterling Force 
Feed Lubricator 


furnishes positively uniform 
lubrication for machines. It 
is noiseless, reliable and highly _ 
economical. Let us send you 
one on 30 days’ free trial. 


Ask for catalog. 


STERLING LUBRICATOR CO. 


3 Frank St., Rochester, N. Y. 
























HONEST QUALITY 


is the one essential feature of Johnson’s Pack- 
ings which is never imitated. Catalog ? 


THE HENRY JOHNSON COMPANY, 


175-187 GATES AVENUE, JERSEY CITY, N. J. 



















LAW PACKING 


Houchin-Aiken Company, 


Sole Manufacturers, 


Brooklyn, N. Y. 





113-121 Fifty-Third St., 


















\ 
The DripCock mig 
preventy it @wr - 
1 | Automatic || 
+} =Injector / 











The Drip Cock of the U. S. 
Automatic prevents freezing; pre- 


ne 


vents overheating of suction pipe; 
prevents jet “‘liming up’’ when 
steam or check valve leaks; prevents 
destruction of hose on traction engines 
by heat from hot water, and has 
many other exclusive advantages 








fully explained in our 


Engineer’s Red Book 


sent free on request. 








AMERICAN INJECTOR CO. 
Detroit, Mich., U.S.A. 














SPECIFY 


Latest Improved 


ROCHESTER 
ROCHESTER 
ROCHESTER 
ROCHESTER 
ROCHESTER 


Automatic 




















Lubricators 
when ordering your NEXT engine. 
SOLE MANUFACTURERS 


GREENE, TWEED & CO. 
109 Duane Street, NEW YORK. 















of our 337 different styles 
and sizes of sight-feed 
lubricators will fill any 
requirement you may 


When ordering, insist on 
getting the genuine De- 
troit. 


Write fora catalog of the 
most complete line of 
oiling devices for all pur 


Detroit Improved Standard poses. 


Lubricator 


DETROIT [UBRICATOR (OMPANY., 
Detroit, U. S. A. 
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A LIVE BELT. 


Get a Belt with life init. An oak- 
tanned belt is invariably tanned un- 
til dead all through, and after run- 
ning on the pulleys a short time, be- 
comes hard, brash and stiff. 


SHULTZ SABLE BELTING is 


A WRITTEN REPORT 
FOR EVERY SECOND 


The St. John Meter is a steam 
bookkeeper that never makes a 





{mistake and never quits work 
stronger and more pliable than any night or day when the plant is 
other leather belting, because it re- working. _ 
tains the original qualities of the . 
rawhide. fa ales The written reports may be 

A SHULTZ SABLE BELT wi'l , filed for future reference and 


transmit from 25°, to 33° more 


SHU 
power than oak- tanned belting and 
will last much lo. ger. | 
Send for our Belt Book ‘‘No. 4”. Gc& 


comparison. This meteris also 





adapted to the measurement The 
of water, of air and other gases. St. John 
a Shultz Sable Belt for 30 day's tree (| S ABLE WRITE TODAY. — 
SHULTZ BELTING CO., | . ‘ Recording 
ST. LOUIS, MO. G. C. ST. JOHN, Steam 
New York Boston No. 31 Philadelphia 140 Cedar St., NEW YORK. Meter. 








SAGINAW MANUFACTURING CO., 


SAGINAW, MICH., U S.A. 
MANUFACTURERS OF 


GILBERT WOOD SPLIT PULLEYS. 


New York Branch, 88 Warren Street. 
Chicago Branch, 32 South Canal Street. 
Sales Agencies in all princfpal cities. 
Cable Address, “Engrave” A. B.C. and Lieber’s Code. 


SAVES POWER 


The Akron Clutch guaran- 
tees perfect control over 
the machinery in every 
part of the plant. It is 
guaranteed to transmit its 
full rated power, and as a 
safety device alone it pays 

















its cost ina month. Re- * ge " SSN, } S : : the Test 
Ps 2S t 1 pe —s 4 7, “ eH 
quires (ihe minim Qe MIG, Service is 


CIRCULAR? 


The Williams Foundry 
& Machine Co. 
AKRON, OHIO 
Successors to the Akron Clutch Co. 


(LEATHER 


al ING & PAILADELERIA , 


12N. THIRD ST. BOSTON . 
HAMBLET & HAYES CO, EASTERN AGENTS, 10s: i 


Chicago hutematic Injectors 


Prove their Quality in Actual Operation 























No boiler feeding troubles when you have a 
powerful Injector that is built for service. 


The Chicago Guarantees a Full Boiler when you want it 





Chicago 
Autotinatic 
Injector 


It is positive in its work and’ has nothing to 
get out of order. Built unusually strong. 


THE BEST PROTECTION FOR BOTH BOILER AND ENGINEER 


You cannot afford to be without it. It makes the power plant complete. 























THE CHICAGO EJECTOR, a powerful little instrument for elevating, forcing and con- 
veying liquids. Does marvelous work with but little steam. 


Write for description and catalog of 
both the Chicago Injector and Ejector. 


THE OHIO INJECTOR COMPANY, 


The World’s Greatest Injector Manufacturers. 


WADSWORTH 110 Main Street OHIO, U.S.A. 





Chicago Ejector 
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“RUGGED CONSTRUCTION” i 


GREAT STRENGTH oy 
AND THE AFTER EFFECTS 
LASTING QUALITIES ARE PLEASANT 


Don’t waste good belts and lose valuable power. 
STEPHENSON Bar Belt Dressings contain no Rosin 
OF nor any other ingredients injurious to Belting. Our 
RED Label and GREEN Label Brands are twoentirely 
different and distinct preparations. No one kind of 
Dressing is good for all Belts—you know that. 
Se A * Y E a G A oe VA * STEPHENSON Dressing not only prevents shpping 
and gives full speed from slack belts, but the after 
ITGHED BEL effects are pleasant—it KEEPS those belts in good 
ST Ti . G condition and greatly prolongs their life. 
This means a saving in BELTING, which is an im- 


portant item when figuring the year’s expenses 
Recommends it for all heavy transmis- RED Label Brand for Leather belts: 


sion and conveyor work GREEN Label for Rubber and Canvas. 
Your protection against substitutionis The Man 
with the Cog-Wheel Face on each Pound Stick. 





(The belt with the undesirable features eliminated) 


Of Dealers everywhere, or 


SAWYER BELTING COMPANY STEPHENSON MEG. CO. 


29 Lisbon Road Cleveland, Ohio ALBANY, N. Y 

















ViENNOT- PHILA 


A GOOD START 


is half the battle, and the very best start for any new belt 
is a thorough treatment with OXoilIOX—The Perfect Belt 
Dressing. It restores to leather the strength and vitality 
lost in tanning. Makes belts tough, yet soft and pliable, 
so that they adhere closely to the pulleys, and slipping is 





made almost impossible. 

OXoilOX is not a “dope,” and it doesn’t make belts 
sticky; just keeps them clean and healthy so that they 
can live out their full life and do a good day’s work each 
day. You can have 

A FREE SAMPLE 
F. S. WALTON CO., Philadelphia, Pa. 


Gontlemen: Kindly send us, free of charge, a sample can of OXoILOX 
the Perfect Belt Dressing. * 


pe eee ee 
Mame Of DWWissccccccssccss ; ibbbehnckebehennauenats 


Number of Belts. ....ccccscccescese Depeenns GARB skids ksdis0 dneedoanes 


F. S. WALTON CO., Philadelphia, Pa. 


Pressers and Refiners of all grades of Neatsfoot oil 
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Engine- 
Room 
Chemistry 


By Augustus H. Gill 








Hill Publishing 
Company, 


505 Pearl Street, 
New York 


6 Bouverie Street, London, E. C 


Power 
tmerican Machinist 


The Rugineering and Mining Journal 


This Book May be Worth $1.00 


or a $100. Any engineer with ordinary in- 
telligence can make this $1.00 book worth more 
than $100 to him. It deals with properties in 
which you are vitally interested—that mean dol- 
lars and cents saved in your plant and put in 
your pocket. Chemistry is a broad word. and 
covers a multitude of things that you are not in- 
terested in. Engine-Room Chemistry is another 
proposition; a simple, easily learned thing that 
concerns you intimately. The first chapter of this 
book tells you all you need to know about 
chemistry. From there on it shows how you can 
analyze feed water and neutralize its scale-form- 
ing propensities; how to analyze fuel and know 
what you're paying for; how to analyze flue gases 
and regulate combustion to a certainty; how to 
analyze lubricants; how to determine the ingredi- 
ents best suited for your purpose; how to specify 
the ingredients required in your lubricants, etc. 
In a word, this dollar book contains the good 
stuff that every ambitious engineer should know. 
It's the only book in its class. It’s cloth bound 
and fully illustrated, and it’s guaranteed. 
Send us $1.00 we'll ship the book postpaid. 

If you’re not entirely satisfied, return it 

to us within 5 days of receipt and we'll 

refund your money. 





Mail 
this today. 


HILL 
PUBLISHING 
COMPANY, 

505 Pearl Street, 
New York City 


Enclose find $1.00 
Send Engine Room Chemistry 
Subject to your Guarantee. 
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When You Buy Gate Valves 
Buy WILLIAMS. 


Y OU should be ever so particular 
about the kind of a gate valve 

you buy. Buying valves because 
they are cheap is mighty poor economy 
as they are a source of endless trouble 
and many repair bills. When again 
ordering valves, specify — Williams. 
It’s a mark of Quality and your Pro- 
tection against valve troubles. If your 
requirements call for a gate valve, to 
stand 200 pounds working pressure— 
please remember that the 


Williams Double Disc Gate 
Valve’ 





will fill your needs perfectly no matter 
liow severe the service may be. This 
valve has two discs and seats —a double protection 
against leakage — and will take pressure from either 
side. Of excellent design, heavy construction, it is not 
effected by the strains of expansion or contraction and 
will therefore stand long and severe usage. .“It is the 
only valve that can be repacked under full pressure of 
steam or liquids. without any danger of being burnt 
or scalded in the operation. 


Be saje and order Williams Valves. 


THE D. T.. WILLIAMS VALVE CO. 
904-910 Broadway, - CINCINNATI, OHIO 























Is It Policy to Sacrifice The Har- 
mony Of Your Entire Plant Through 
Careless Installation of Valves ? 


With wide-awake, progressive 
business men, positively no! 

With such men no _ pipage 
equipment’ but the best will pass 
—absolutely none but the best 
at the start! 

A plant equipped right at the 
start will remain right! A plant 
equipped right at the start will 
create safety and satisfaction to 
all concerned ! 

Every valve and every pvece of 
pipage equipment made by us is 
not only right at the start, but IT’S 
RIGHT FOR ALL TIME! 
Tuyeres, Tuyere Cocks, Regulators, 
Traps, Etc., Eic. Send for Cata- 
logue. 


PITTSBURGH VAIVE, FOUNDRY 
AND CONSTRUCTION COMPANY 


PITTSBURGH - NEW YORK BOSTON 
CLEVELAND BIRMINGHAM, ALA. 











We're Going to 
Raise Your Salary 


“Yes, young man, we find that the train- 
ing you have applied to your work has 
been so beneficial to the Company that 
we are going to encourage your further 
efforts by raising your salary.” 


Such scenes as these are actually taking 
place every day. The man who gets the 
raise is the trained man—the expert 
while the untrained man plods along at the 
same old wages. If you are poorly paid 
and have ambition, there is a practical and 
definite system by which you can obtain 
promotion—a system that last year brought 
over $20,000,000 in increased salaries to the 
men that adopted it. 

You won’t have to leave home; there’ll 
be no interruption in your work; there’s 
no age limit; you won’t have to buy books; 
it makes no difference what you do or where 
you live; lack of capital is no barrier; it 
makes no difference how scant your spare 
time may be. 

If you are ambitious, mark and mail this 
coupon NOW and find out the most prac- 
tical way to raise your salary. 








See SeeeeoSSSeSoSSSeSoSsSseeseeoeoeoeoeoeoeoeeeeeoeoeeeeee 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 979, Scranton, Pa. 


salary and advancement tothe position before which | bave marke 


Please explain without further obligation on my part, how Ican qualify fora eas r 





Electrical Engineer 


Machine Designer 
Flec.-Lighting Supt. 


Mechanical Draft. Architect 


Sanitary Engineer 





Elec.-Railway Supt. 
Electrician 
Telephone Engineer 
Civil Engineer 
Bridge Engineer 
Mechanical Engineer 
Stationary Engineer 
Gas Engineer 
Refrigeration Eng. 
Traction Engineer 





Foreman Machinist 
Foreman Toolmaker 
Foreman Molder 
Foreman Blacksmith 
Marine Engineer 
Hydraulic Engineer 
Municipal Engineer 
R. R. Construc. Eng 
Surveyor 

Mining Engineer 





Architectural Draft. 
Ad Writer 

Window Dresser 
Chemist 
Sheet-Metal Draft. 
Ornamental Design. 
Textile Designer 
Bookkeeping 
Stenographer 

Civil Service Exams. 





Name 


St. and No. 




















Seeeeeeeeeoeoeoeoeoeoeoeeeoeo ee eee®@ 


City - Slate 


eee eeeeeeeeTeeTeoeeeeoeOeOeOee 


bb's DE dd 64 64442606 0:06 060606006044 6600060 








2 POWER AND THE ENGINEER. 


September 15, 1908. 








LUNKENHEIMER WEDCE DISC GATE. VALVES 


| Are made of a BRONZE COMPOSITION SUCH AS IS REQUIRED BY THE UNITED | 
1}STATES NAVY. They are DOUBLE SEATED and will therefore take pressure from either 
As end. The DISCS and SEATS and all other parts subjected to wear CAN EASILY BE 3 
me) RENEWED. — Stuffing-boxes can be packed under pressure; the workmanship cannot be excelled [ie 
and the valves have full area and are absolutely tight. Made with Outside Screw and Yoke or Sta- } 
tionary Stem; Medium Pattern for working pressures up to 200 pounds and Extra Heavy Pattern for 
300 pounds working pressures. Our catalog will tell you more about them. _ It's free, write for a copy. | 
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The |_unkeniiliener. ( Company 
Largest Manufacturers of High Grade Engineering Specialties in the World 


General Offices and Works, Cincinnati, Ohio, U.S.A. 
Branches: New York, 66-68 Fulton St.; London, S. E., 35 Great Dover Si.; Chicago, Lake and Dearborn Sts, 
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Nelson 
Valves 


Advantages through 
Simplicity of Design 





There are only three working parts in the body 
of a Nelson Valve—two tapered discs and one wedge. 
These occupy very small space; the valve body is 
therefore short, compact and strong, and is not sub- 
ject to the excessive strains occurring in valves with 
long bodies. 

These three parts act as harmoniously as if cast solid, and, without the 
usual complicated mechanism, provide a flexibility that compensates for and 
conforms to any distortion that may occur through expansion, sagging of the 
line or water hammer, insuring a perfect contact under any conditions. 

There is just one way to put a Nelson Valve together, the mechanism 
being so simple that it is impossible to wrongly assemble it. Bolts are pro- 
vided at every joint possible, so that, if necessary to take apart at any 
time, the parts can be easily unbolted without the usual trouble caused by 
rust when studs are used. 

It will be seen that the design is free from complex parts; it retains the 
simplicity of the single wedge type, but avoids the rigidity and liability to 
leak that occurs in the single wedge type; it has the flexibility of the most 
complicated type without the intricate disorderly mechanjsm. 

This simple mechanism also makes it possible for the discs to properly 
seat without scraping across the valve seats and with less application of 
power in opening and closing than in any other known type. 

' They are guaranteed—absolutely and expressly. 








New York, Hudson Terminal Bldg. 
Chicago, . . 40 Dearborn Street 
The Nelson Valve Company, aS © Pere sue: 
Minneapolis, . . 622 Andrus Bldg. 


Philadelphia. San Francisco, . Atlas Building 
Butte, Mont., . 56 E. Broadway 
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IF YOU ARE INTERESTED IN 
POWER PLANT EQUIPMENT YOU 
WILL BE INTERESTED IN THE 


PITTSBURGH IRON- 
BODY GATE VALVE 


jor the following reasons: 

| This valve combines the features of 
both the solid wedge and loose dise valves 
and does not have the disadvantages of 
either. This is done by making one of the 
discs a solid wedge and hinging the other 
to it as shown in sketch so as to allow both 
to adjust themselves to the seats. 

2 This valve has less wear on the faces 
of the discs and seats than any other valve 
made. ‘This is secured by having the discs 
guided by ribs cast in the body of the 
valve thus allowing them to lift away from 
the seat without scraping and abrading. 

3 This valve will not leak due to ex- 
pansion strains from piping because the 

' bosses are drilled and pinned together with 

cotter pins so locsely that they can move 
‘Fin either direction upon the plug and 
.f adapt themselves to the seats whatever the 
i conditions may be as to parallelism. 


Mn 


DPDD PED meee 




















4 The discs of this valve are faced with steam metal which is forced into an undercut groove in the face of the dise by a special 
# machine using rolling pressure, which both compacts and surfaces the metal. 


§ Quality ts never sacrificed to secure cheap production. This valve is made of the highest grade material and is finished by 
skilled mechanics with the latest and most approved machinery that money can buy. 


6 ‘Thousands of these valves are in use in all parts of the country and we have never had a complaint. 


PITTSBURGH VALVE & FITTINGS CO., “anaWworks* BARBERTON, 0. 


Pittsburgh Gate Valves are made Standard for 150 lbs. and Extra Heavy for 250 lbs. working pressures. They can be furnished 
Flanged, Screwed or Hub End, with Non-Rising Spindles or Outside Screw and Yoke. Write for Catalogue. ‘ 
















DAVIS 
PRESSURE 
REGULATORS 
SAVE 
STEAM 















Do It Automatically 


If you are using live steam for heating, drying, cooking or some other 
purpose at a pressure lower than that carried on the boiler, let the Davis 
Pressure Regulator make the reduction for you automatically. 

This valve can be adjusted to deliver steam at just the pressure needed 
and it will maintain that pressure without fluctuations no matter how 
much the initial boiler pressure may vary. 

Reducing steam by throttling through a cracked globe or gate valve 
PRESSURE is about as satisfactory as using saw dust for fuel. You may be able to 

etnies get along after a fashion, but why not do it right—automatically. 

If you are running your engine non-condensing a Davis Automatic Back Pressure Valve will 
enable you to make use of the exhaust steam instead of letting it go to waste. 

Contrast this valve with its semi balanced disc, small weight and noiseless operation without 
any possibility of injury to the seats, with the old style single seated valve which pounds like a 
trip hammer and keeps you poor buying seats for it. Is there any comparison—would you 
choose the single seat ? 
















Send for a complete catalog of Davis Valve Specialties. It is of in- 
terest to both owner and operator. 


G. M. Davis Regulator Company, 


1942 Milwaukee Ave., CHICAGO. 


BRANCHES—NEW YORK—123 Liberty st. BOSTON—104 High St. ST. LOUIS, 735 S. 4th St. 
SAN FRANCISCO—216 California St PHILADELPHIA— 56 N. 2nd st, 
PITTSBURGH—1206 Park Building. 





BACK PRESSURE VALVE 
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Reduce Coal Bills 


We'll 





with a Mason Reducing Valve. 
tell you how when you write. 


The Mason Regulator Co., Boston, Mass. 


It Only Takes a Quarter Turn to 
Turn It Off or On. 


The Homestead Valve holds the world’s record for efficient durability. 
WRITE. 


Homestead Valve Mfg. Co. 


Brass Founders. Pittsburg, Pa. 








Erwood Swing Gate Valves 


Manganesite Paste for Joints 
WALCH @ WYETH, - 87 Lake St., 








Chicago. 


STOCKS AND DIES 
PIPE MACHINES, 
PIPE CUTTERS, 

VISES. 
Manufactured by 

» The Armstrong Mfg. Co. 
287 Knowlton St., 

BRIDGEPORT, CONN. 











Manufacturers of the 


EDWARD VALVE 


For High Pressures, 
Superheated Steam and Water. 


Sess 
ee 





) THE LAMMERT & MANN 


Oil Dash Pots for Corliss Engines, 
Gas and Gasoline Engines. 


LAMMERT & MANN, 


ENGINEERS and MACHINISTS, 
157 S. Jefferson St. CHICAGO, ILL. 














EMERGENCY 
WORK IN 
POWER PLANTS 
MUST BE DONE 
IN A HURRY. 


“TOLEDO” Pipe Threading Devices 


thread pipe up to 12”, ONE MAN can do it quickly 
and in any place, in any position. An invaluable line 
of tools. Let us tell you about them, 


The Toledo Pipe Threading Machine Co., 
TOLEDO, OHIO. 











THE EMERGENCY PIPE 
CLAMP, for repairing splits 
and rust holes. Made of mal- 
leable iron from 3 in. to12 
inches. 


THE CLIMAX STEAM JOINT CLAMP 
for repairing leaks at joints where pipes 
gre screwed into fittings. Made of brass 
for all sizes of pipe. 


PIPE REPAIRS FOR ANY CONDITION 


Send for Catalog of 
STEAM SPECIALTIES 


JAMES McCREA & CO., 


MANUFACTURERS, 
61 West Washington Street, Chicago. 













Connections 
Made Easy 


It’s easy to connec 4 and dis- 

connect ‘“‘Kewanee” Unions 

They won't stick or rust and 
need no‘ pounding because 
they have brass to iron thread 
connection and cannot rust 
together. The ball-joint seat 
makes the ‘‘Kewanee’”’ abso- 
lutely tight without a gasket. 
Ask for information. 


National Tube Co., Pittsburg, Pa. 


DISTRICT SALES OFFICES 


Denver New York Pittsburg St. Louis Salt Lake City 
New Orleans Philadelphia Portland San Francisco Seattle 





\tlanta 
Chicago 


























ing seats. 




















J. B. HACKETT, 








5 TEMPLE COURT, 


EVERLASTING BLOW-OFF VALVE 


Straight-through flow. 
Easily operated. Self-cleaning: self-grind- 
Easily repaired. Send for de- 
scriptive booklet and prices. 


SCULLY STEEL & IRON CO., 


No stuffing-box. 


CHICAGO 


NEW YORK REPRESENTATIVE. 
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NO MORE BURNS 


resulting from fishing 
around in live steam 
and scalding water 
when the gauge glass 
breaks, PROVIDED 
you use 


The “P. B. H.” 
Quick Closing 
Water Gauge. 


In case of accident 
to the glass, a simple 
pull on the chain cuts 
off the steam and 
water instantly and 
with perfect safety 
to the engineer. 


Try the “P. B. H.” 
for 30 days. Write 
for circular. 





There’s Accuracy In 
Every Ashton Gage 





Ashton Steam, Vacuum 
and Recording Gages are 
made of the highest grade 
material, handled by the 
most skilled labor, and are 
guaranteed to be the most 
practical, efficient and 
durable gages on the 
market. 





Their use invariably 
raises the efficiency stand- 
ard of the entire plant, 
prevents errors, and points 
out many new ways to 
save. 


Write for Catalog ‘‘P”’ 








The Ashton Valve Company, 
Boston New York Chicago 
St. John’s House, London, E. C. 














An 
Overwhelming 
Majority 


of all the boilers 
in use are fitted 
with Reliance 
Safety Water 
Columns and \ 
find in them in- 
vestments pay- 
ing 100% yearly. 

ASK FOR CATALOG 


The 
Reliance Gauge 
Column Co. 

75 E. Prospect Street 


Cleveland, Ohio 















RELIANCE SAFETY WATER COLUMN... 


4 PAT'D. Oct. 7.84. APL.20.'86. MAY 3.87. APL. 21.'91./ 








“BEAVERS” 
are the proper die stocks 


for use about factories 


BECAUSE they are built on the easy working 
principle, enabling one man to thread any size 
pipe without calling for help. 

Each Stock threads all sizes of pipe within its 
range without changing dies so you have no 
loose parts to carry around or get lost or mis- 
placed. 

And consider the time you save by not having 
to change dies. 

They are a time proven success and of such 
practical advantage in saving time and labor 
as to compel their use from an economical 
standpoint once you realize it. 





“Beaver” 1” to 2” Ratchet Stock. 


Made in all sizes 1%” up. 
Sold by all Jobbers subject to 10 days’ trial. 
We would like to send you descriptive matter. 


THE BORDEN COMPANY 
WARREN, 0. 
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Power 
Pipe 
Threading 
Machinery 


Loew Victor Model 1908 GOOD THREADS 


‘ ay not an absolute necessity if you use 
Built to take care of same class of work reese be . re ” y y 

as heavy lathe—bed types, and has the plenty of cement, yet there is no denying the 
advantage of reduced size (which means fact that it is better to have good threads. 
lower cost), less floor space, and port- Some may be satisfied with poor threads, but 
ability, besides the improved features if you area sticker for good ones, do your 
which are to be found only in the ‘ 


Loew Victor. threading on a B.& K. PIPE MACHINE. 
Catalog on request. Yours for good threads. 























The Loew Manufacturing Co. 


Cleveland, Ohio. Bignall& Keeler Mfg.Co. 


Eastern Representative, N.G. = 39 Cortlandt St., New York. Edwardsville, Ill. 


Pacific Coast Representative, S. DePierres, 247 Pine St., 
San Francisco. 

















THE ONLY MAGHING! 


The Forbes =~ Compact 
Patent SN | Portable 
Die ViGlnanie Simple 
Stock Pe ff 


The only one-man machine that can cut and thread pipe up to 15” dia. by hand. 
The only machine with receding gear carrying the dies onto the pipe. 


And the only machine in which the shell can be adjusted to take up the inevit- 
able wear. Write for Catalog. 


THE GURTIS «x GURTIS GOMPANY, 


85 GARDEN STREET, BRIDGEPORT, GONN. 
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The New Model 
Roney Stoker 


is fundamentally the 
same as the old standard 


with improvements suggested by twenty years’ 
experience in the field. 
The grate bars have been reduced one half. 
Twenty square inches ot surface is exposed to —" 
cold air currents for every pound of iron exposed =. 
to heat. > 
Incoming air cools the arch, and is at the 
same time heated, preventing smoke. 





New Model Roney Stoker in Perspective 


The Westinghouse Machine Company 


Steam Turbines, Steam Engines, Gas Engines, Gas Producers, Storage Batteries and the Roney Stoker 
New York, 165 Broadway. Atlanta, Candter Building. St. Louis, Chemical Building. Denver, 512 McPhee Building. 
Boston, 131 State Street. Chicago, 171 La Salle Street. Pittsburg, Westinghouse Buliding. Gen Sunnaionn, thaah, Mirk & Co. 
Cleveland, New England Bldg. Cincinnati, Traction Bldg. Philadelphia, North American Bldg. 


























You Want Proof 


that a machine will do your work before 
you buy it. 











__ Y We You can prove to your entire satisfac- 

BS init tion that a Dexter Machine will reseat 
your leaky valves by trying a machine 
30 days. 





Send for Catalog P telling all about 
them. — 


THE LEAVITT MACHINE CO., 


ORANGE, MASS.., U. S. A. 








A Concrete Guarantee 


















faced with fire brick or 
other similar material and 
the Monarch Boiler Arch 
is provided with Attach- 
ments for hanging from 
above instead of resting 
against the brick work. 


insures you _ satisfaction 
or your money back. 
When writing for prices 
give size of boiler, distance 
between side walls and from 
boiler head to rear wall. 


CATALOG? 


Mayville Specialty Mfg, | Co. ‘and wachinits) Mayville, Wis. 
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MARTIN GRATES 


Martin Anti-Friction Rocking Grates will burn slack 
coal and get the same steam results as ordinary 
grates do with best lump coal. Catalog tells why. 


MARTIN GRATE COMPANY, 281 Dearborn Street, CHICAGO. 




















A HIGH GRADE INDICATOR 


at a low price and furnished on ten 
days’ trial. If not entirely satisfac- 
tory it will not cost you one cent. 


THE TRILL INDICATOR COMPANY 


Eagle Street 





effrey 


Coal and Ashes 
Handling 


Systems for 
Power Plants. 


<P cle’ si, THE 





CORRY, PA. 











NOTICE 





Suit brought by this Company is 
pending in the United States 
Courts against makers of so-called 
Multivane Fans. No guarantee 
can protect buyers of an infring- 
ing fan in the use of same after an 
adverse decision of the courts. 
Our patent rights will be pro-~ 
tected to the fullest extent of the 


law. 


SIROCCO ENGINEERING CO. 


138-140 Cedar Street 
NEW YORK 














JEFFREY MFG. CO., 
COLUMBUS, OHIO. 


New York Boston Denver Montreal 
Chicago St. Louis Pittsburgh Knoxville 


JEFFREY TELESCOPIC 
ASHES ELEVATOR. 





! 





BOILER DOOR ARCHES 
AND FIRE BOX BLOCKS 


TONGUED AND 
GROOVED 


PATENT BACK 
COMBUSTION 
CHAMBER ARCH 
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FACTURE 7 


MfLEQOD &HENRY CO. 


TROY. N.Y.. U.S.A. 
BRANCH OFFICE. |402 BROADWAY. NEW YCRK CITY 
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NEEMES BROS. 


IMPROVED 


Clinker Cutting, Shaking 
and Dumping Grate 


uniike all other grates will cut from both 
sides of the shaker alike. Makes more steam 
with cheaper fuel and less of it. A slight 
agitation shakes out the ashes or a full open- 
ing dumps everything into the ashpit. Write. 


NEEMES BROS., 
41-49 Adams St., TROY, NEW YORK 


0. W. VAN BLARCOM, Room 533, Terminal Bldg , 30 Church 8t., 
Agent for New York City and vicinity BAB OCK & WILVOX, Ltd., 
Montreal, Canada, Sole makers for Canada BURKE ENGINEERING 
CO,, 311 Industrial Bldg., Providence, RK. 1, Sole Agents for the New 
Fngland States 
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NO MORE BLACK SMOKE. 
And No Loss Of Efficiency With 


WILKINSON’S AUTOMATIC STOKER 
THE WILKINSON MANUFACTURING CO., 


NOT AS MUCH FUEL. 


BRIDGEPORT, MONTGOMERY CO., PA. 











a Fireman in Five 
Minutes 


- Can thoroughly clean all 
the flues of your boiler 
after you install the 
Monarch Blower. 

By doing this three or 
four times a day you will 
keep your equipment up 
to its highest efficiency. 
Write. 
The Monarch Steam Blower Co. 
Troy, New York 


309000000290 0200000 


oo 


ANY TYPE OF BOILER 
The Murphy Automatic Smokeless Furnace 


burns slack and other low cost fuels with unexcelled economy and 
absolute smokelessness. Strictly automatic in feeding and distribu- 
tion of coal and the removal of the ash. Send for a complete de- 
scription, 


MURPHY IRON WORKS, 5 Walker St., DETROIT, MICH. 
UNITS OF ANY SIZE 











Wing’s Turbine Blower 


FOR FORCED DRAFT 
Most Compact 


90 West Street, 


Most Efficient 
L. J. WING MFG. CO., 


Catalog ? 
NEW YORK 








Your Boiler Settings 




















i) . © ' 
8333388 E require the protection 
MP BESoee of perfect fire brick 
a\\_ 6090 /. 
SP 


Write for prices. 








Presbrey Fire Brick Works 


Taunton, Mass. 

















PREVENT SMOKE 


Write to us for descriptive matter relating to a device that is 
mechanically correct, simple in construction, absolutely automatic, 
and its effectiveness in preventing smoke from Bituminous coal 
under any and all conditions has been fully demonstrated. 


CLIMAX SMOKE PREVENTER COMPANY 
205 Equitable Building, Boston, Mass. 








Ghe Most Efficient 
Commercial Fan is Built by 


B. F. STURTEVANT CoO., Boston, Mass. 
General Office and Works—Hyde Park, Mass. 


NEW YORK PHILADELPHIA CHICAGO CINCINNATI LONDON 















USE OUR 
STEAM 
BLOWER 


VERY 
EFFICIENT. 


Manufactured only b' 

THE GIBSON IRON 
WORKS CO., 

JERSEY CITY, N. J. 


Patented Jan. 6, 
1903. Another 
Patent Pending. 


FULL FIRE CLAY LINED CONCRETE 


“Chimneys” 


WIEDERHOLDT CONSTRUCTION CO. 
American Trust Bldg., Chicago, I1l, 

















C-0-Two Tile 


FIRE ARCHES 


Any Rise, Any Span, 
Air Baffle Mixing System 
produces 


RESULTS 


Syracuse, N. Y-. 





G-0-TWO FURNAGE GOMPANY, 














Over 7500 Hammel Oil Burners 


. In use.under Stationary. Boilers, 
Locomotives, Kitns, Etc. 


Write for Circular of Hammel Patent Furnace for Water-Tube Boilers 


HAMMEL OIL BURNER CO. 


609 North Main Street, LOS ANGELES, CAL. 














GREEN TRUELIN TRAVELING CHAIN GRATES 


AUTOMATIC DELECLEANING Cy cies 


GREEN ENGINEERING CO. 


COMMERCIAL NATIONAL BANK BLDG.. CHICAGO: 
GENERAL FOUNDY WORK A GPECIALTY 
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The cut shows our Twin 
Strainer with one side 
open ready for cleaning 
while the other side contin- 
ues to safeguard the pipes, 
pumps, etc. 


The settling chamber 
of a Liberty Oil Purifier 
does 909 of the purifying 
thus reducing the work 
of the filtering material, 
decreasing the operating 
costs, and prolonging the 
efficiency of the purifier. ‘ 





No matter how full of 
foreign matter your water 
may be the Twin Strainer 
will take care of all of it all 
the time. 





It is neither a washing 
process nor a strainer but 
a small oil refinery. 


Just one use of Liberty Turbine Cleaners will often repay their cost. 
Sum up these items; 15% of fuel saved by clean tubes, tubes them- 
selves saved from chemical action of compounds, cost of compounds 
saved and less time required by use of Liberty Cleaners. 


Write for Liberty Catalogs. 


LIBERTY MANUFACTURING CO., 


6509 SUSQUEHANNA ST., PITTSBURG, PA. 
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THE BUSINESS PART OF A 
BOILER TUBE CLEANER IS 
THE CUTTING HEAD 


and just as with men, the headwork determines the success of the cleaner. 

Ordinary tube cleaners have weak heads. The arms are flimsy, and 
too light to dig into the hard scale, and by the very nature of their me- 
chanical movement wear out of line rapidly. You know this if you have 
us d a “‘spider leg’”’ turbine, and you know that light arms only make re- 
pair expenses. Look at the head of this new 


WEINLAND WING ARM TURBINE CLEANER 


and you can easily see why it is the most successful and the longest lived. 

Our new WEINLAND WING HEAD has stronger arms and pins, 
larger bearings, and more cutting surface at work than any other turbine. 
The sets of cutter wheels travel in three different zones and each arm works 
independently of the others, thus making practically four distinct cleaners in 
one. That is why we can guarantee WEINLAND TURBINES to do their 
work more thoroughly than any other and in less time and with less wear. 

The WEINLAND WING HEAD is furnished with all new Wein- 
land Turbines, but can be used with turbines now in use. For very severe 
scale or where there are many boilers, our new Steam or Air Driven Me- 
chanical Cleaner cannot be equalled. 


Tell us your conditions, and write for prices. 


THE LAGONDA MFG. CO., = Springfield, Ohio. 











Makers of Lagonda Reseating Machines, Auto- 
matic Cut-Off Valves and Boiler Tube Cutters. 


New York Philadelphia Pittsburg Chicago San Francisco Birmingham London 
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PR tht THE HAWK-EYE BOILER COMPOUND 
RAW TR NEVER FAILED. 


—_e See our Advertisement in First Issue 








Write for valuable information 


AMERICAN DISTRICT STEAM CO., 


Lockport, N. Y. Toronto, Can. Chicago. 












Every Month. 


HAWK-EYE COMPOUND CO., 


503-304-305 Merrick Block, CHICAGO, ILL. 

















A Water Tube Cleaner Which Must Get All the Scale 


Here is the front half of “DEMON” cleaner. Notice that its cutters are not thrown 
out by Centrifugal action but are held fixed/y to the full size of tube. 

Every tube mist be cleaned perfectly. Don't fail to write for circular No 54, “Demon 
Cleaners vs Other Cleaners.’ Circular No. 56 deecribes the curved tube “DEMON,” 
Folder No. 30 tells about the “TORPEDO” fire tube cleaner 


THE GENERAL SPECIALTY CO., 887 Niagara St, BUFFALO, Nl. Y, 




















may easily collect in a 250 H. B. Boiler, or if running 
condensing, enough oil and grease from the conden- 
sation, though less in quantity, may become even a 
greater menace. 


No More Need For Boiler Com- IRD-ARCHER 


ds Or Mechanical 
a a OILER COMPOUNDS 


will not only prevent this matter from adhering to the 
With the Buckeye Boiler Skimmer you remove heating surfaces, but actually pay big dividends by 

i cutting scale prevention to the lowest possible cost, by 
keeping boiler capacity high and heating surfaces clean 
chance to be deposited and the cost is a trifle and by doing away with the delays and repair expenses 
which always result from scale formation. 


Sold ona «‘NO CURE, NO PAY”? basis. 
Buckeye Boiler Skimmer Company, WRITE FOR CATALOG. 


South End, Toledo, Ohio. THE BIRD-ARCHER CO., sew vor 











the scale-forming material before it ever has a 


compared with the saving. Write. 




















The Blackburn-Smith Filter 
and Grease Extractor 


is practically two filters in one, for every drop of 
water must pass through two separate and distinct 
Terry filtering surfaces. If your feed water contains 
sediment, slime or particles of oil or grease, this filter 
will pay for itself by stopping repair bills and sav- 
ing coal. 

The Blackburn- Smith Filter can be cleaned 
or removed almost entirely without touching the 
feed line, and as the filtering media can be used 
over and over the first cost is practically the last. 

Tell us your feed water troubles and we will tell 
you the remedy. 


JAMES BEGGS @ CoO. 
106 Liberty St., New York City 
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aL SWARTWOUT orparatus 


operates on the Helico-Centrifugal Principle. The helix sets the steam a whirling 
and gives centrifugal force a chance to act. As simply and as marvelously as the 
rider loops the loop, the water or oil is thrown out of the stream of steam, and 
settles in the outer chamber The water which weighs 
whence it is easily drained. hundreds of times more than 
The steam flows directly on the steam must be sepa- 
without an ounce loss of rated. Itcan’t help it. 











pressure. 





The Ohio Blower Co. 


CLEVELAND, OHIO 





Aliso manufacturers of “ Swart- 
wout” Gravity-Closing Ventilators 








149 

















‘*Pittsburgh’’ Steam Separators 


—_—. > . For Live or Exhaust Steam me Ae 
! Utterly Simple Perfectly Effective , 








Highest Efficiency— 


Proved by Laboratory Tests. 


| No Baffle Plates— 


To Cause Spattering Back. 





No Contracted Areas— 
To Retard Freedom of Flow. 


1 ie Z 


i 


| 


No Small Passages— 
To Foul and Clog. 


Perfect separation secured by sudden changes 
in direction of steam flow. 

Separated water and oil drained directly away 
from steam current and intoprotected receiver 
space. 





Horizontal and Vertical Types 
Plain and Receiver Styles 


Horizontal Made in all sizes---Shipped on Guarantee Trial. Vertical 


Pittsburgh Gage @ Supply Co.., Pittsburgh, Pa. 


ee | 
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HOPPES 


STEAM 
SEPARATORS 


HAVE A PRINCIPLE 
OF THEIR OWN. 












They contain no baffle plates or tortuous passages to wiredraw the steam or atomize the water of 
entrainment, but troughs partly filled with water intercept the entrainment and same is carried to the bottom 
of separator by drain pipe as shown in cuts. 

The bodies of Hoppes Separators are very large and afford a large storage of steam near the cylinder 
of engine, increasing its efficiency and protecting it from flushes of water from the boilers which so frequently 
wreck engines. 

Standard Cast Iron Type are cast in one piece, sizes 1” to 9” inclusive, horizontal and vertical. 

Standard Steel Shell Receiver Type, sizes 6” to 20” inclusive, vertical, horizontal and angle designs 


SPECIAL RECEIVER SEPARATORS. 





Built in all sizes Send us specifications 








and designs and for any 
steam pressure, with the 
number and location of 
openings to suit condi- 
tions, each machine em- 
bodying the Hoppes prin- 
ciple of separation. 











Live Steam Feed- 
Water Purifiers. 
Exhaust Steam 
Feed-Water 
Heaters. 











Write for Catalog 


covering your require- 
ments and we will submit 
prices and blueprints of 
separators to meet them. 
Every Hoppes separator 
is guaranteed to deliver 
99°¢ or better dry steam. 











Oil Eliminators. 
Cast Iron 


Exhaust Heads. 





























HOPPES MFG. CO., 2 terch st. SPRINGFIELD, 0. 


Write for Catalog 
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Steam Separators deliver 99.8 
dry steam and oil separators 
remove 99‘, of oil from ex- 
haust steam. They doit that’s 
' all. All styles. 





|| DIRECT SEPARATOR 
=a COMPANY, 
712 S. Geddes St., Syracuse, N. Ye 


Nothing Complicated — 
All working parts of the 


Morehead 
Steam Trap 


are outside, in plain view and 
easily accessible. This Trap 
operates entirely by gravity and 
is consequently unfailing. 


Se 9. Write for details. 
MOREHEAD MANUFACTURING CO. 
1051 Grand River Ave., Detroit, Mich. 














A 
Money back 
Proposition 


Alter a 30 days’ trial—if you are not 
convinced that the Baum Separator 
will prove a profitable investment we 
will return your money and pay for 
returning the separator. 





THE 
gm SEPA Paro 
Send for new Catalogue and prices. 


HERSHEY MACHINE & FOUNDRY CO. 
MANHEIM, PA., U. S. A. 


W. G. Ruggles Co., 54 High St,, Boston, Mass. 
R. D. Bliss, 40 Dearborn St., Chicago. Il. 


To Your Entire Satisfaction 


The Anderson Improved Steam 
Trap will discharge, without loss 
of steam, the water 
from steam pipes, coils, 
dryers, etc. It is always 
locked with at least jhe 
three inches of water. ™ 






PP 


) STEAM TRAP 
SJ 


S 


~ 





Write 


THE V. D. ANDERSON CO., 


1935 West 96th Street CLEVELAND, OHIO. 











How Many Engines 
Have Been Wrecked 


by an excess of water being carried into the cylin- 
der? It would be interesting to know, because it is 
absolutely inexcusable when the use of a 


Stratton 
Separator 
Assures 
Absolutely 
Dry Steam 


no matter how much the 





boilers may foam, or how 
long a pipe line is exposed to cause condensation. 
If the cut doesn’t explain it our catalog will. 


GOUBERT MANUFACTURING COMPANY 
No. 90 West Street, New York City, N. Y. 














McDANIEL 
STEAM 
TRAPS 


are especially adapted for draining 
steam separators and high pressure 
mains. Also goodfor steam heating. All working parts are 
attached to the bonnet, and are removable with it. Valve 
outlets are large, to give rapid d scharges of condensation. 


Watson Steam 
Pump Governor 


should be used on all steam pumps where 
a fixed discharge pressure is desired. 

The construction permits of easy access 
to the stuffing box for removing packing, 
and the spring can be adjusted or entirely 
removed without interfering with any 
other part of the valve. Any practical 
man will readily see its advantages. 

All our goods are made in our own 
factory and tested before shipping. We 
guarantee them to give perfect satisfac- 
tion, Established 1878. 


Send for Catalogue. 


Watson @ McDaniel Co., 


148 North 7th Street, Philadelphia, Pa. 
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types. 


The Reilly Multicoil Heater 


Used by the U. S. Government because it 
is the lightest, most efficient, and the 
best designed feed water heater. 

It costs no more than less efficient 
It gives better and longer ser- 
vice than the most expensive. We 
recommend using a thermometer to 
prove our guarantees. 


‘THE GRISCOM-SPENCER Co. 


90 West Street, New York 


STEAM BOILERS — ENGINES — TANKS 
THE REILLY GREASE EXTRACTOR AND FEED WATER FILTER 








HARRISBURG 


FEED WATER HEATER 


of Pure Seamless Copper Coils 


Guaranteed to be the most effective, 
most duravle and cheapest heater 
manufactured, 


COPPER, IRON AND BRASS PIPE 


Coils and Bends of any desired 
c shape. Manufacturers of High Grade 

4. Wrought Iron Pipe, Black or Galvan- 
ized, Write for descriptive catalog. 


Manufactured by 


\ The Harrisburg Pipe & Pipe Bending Co, 


950 Herr Street, HARRISBURG, PA. 








97 Cedar Street 





ON GUARD! 


The GEIPEL STEAM TRAP, being 
automatic, is ever on the alert, hence 
no steain can escape 


THORPL.PLAT TESCO 
S7CEDAR ST z 
NEW YORK 


} ———— nn 





Made In Seven Sizes and for All Pressures. 
WRITE FOR CIRCULARS. 


JOHN PLATT & COMPANY 





NEW YORK 








NO COST 


till you are satisfied that the 
Patterson-Berryman 
Feed Water Heater 


Will save fuel, boiler repair costs 
and increase the efficiency of your 
plant, by eradicating scale form- 
ing impurities from your feed- 
water. 


W rate! 


Frank L. Patterson & Co. 


28 Cortlandt Street, New York, U.S.A. 








Steam Traps Pump Governors 
Reducing Valves Fan Bngine Regulators 
Safety Water Columns Damper Regulators 
Low Water Alarms Safety Feed Water 
Low Pressure Boiler Feeders § Regulators 


Vacuum Pressure Reducing Valves 


Kitts 
Mig. 

Co., 
Oswego, 
New York 




































Temperature Regulator. 


CURTIS ENGINEERING SPECIALTIES 


Steam Pressure Regulator. || Temperature Regulator. 
Pump Pressure Regulator. |} Damper Regulator. 
Water Pressure Regulator. || Tank Governor and Pump. 
Return Steam Trap. Cellar Drainer. 
Balanced Steam Trap. Ballcock. 
Expansion Steam Trap. Separator. 








Send ior catalog. 
MANUFACTURED BY 


Julian d’Este Company, 
24 Canal St., Boston, Mass. 






as 


Balanced Steam Trap. 
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The “Other” Side 


conomizer Ledger 


It is easy to show the benefits arising from the use of an 
economizer. The coal saving can be figured out definitely 
in advance and usually amounts in a year to from 25 to 50% 
or more of the first cost of the machine. The advantages of 
always having a large body of feed water on hand, of protect- 
ing the boilers from scale and cold feed, and of smoothing out 
fluctuations in the load on the boiler plant are appreciated 
by steam plant engineers and owners. 


However, there is the other side of the ledger, which the 
economizer manufacturer will put forward or keep back, 
according to his knowledge and faith in his economizer. 
Not only are first-class materials and workmanship and 
the special knowledge and skill which can be acquired only 
by long experience of importance here, but there are many 
little details in economizer design which have great influence 
upon the cost of economizer upkeep, but which are apt to be 
overlooked by a person who has not had todo with economizers. 


Take for instance the top header. The top headers of 
the Green Fuel Economizer are planed on the sides and set 
close together. No covering is required over them to keep 
in the flue gases. A master hand-hole permits of taking out 
all the other hand-hole plates for access to the tubes without 
removing the access or branch pipe. Green Top Headers 
are joined one to another, not by rigid, inflexible toints sub- 
ject to aaa and leaking, but through a branch pipe 
with flexible, gasketed joints outside of the economizer cham- 
ber and removed from the action of the gases. 


The Green Bottom Headers are deep but narrow in cross- 
section, leaving ample room between for soot to fall through, 
and even for the passage of a man’s arm. Like the top 
headers, they are not ioined inflexibly, to be sprung and 
loosened by unequal settlement, but by gasketed \oints out- 
side of the economizer chamber. If leakage occurs, it will 
be outside of the chamber, where it can do little harm and 
can be seen at once. 


The Green Economizer has heavy, long and perfectly 
constructed scrapers, substantial scraper-driving mechanism, 
the best manner of inserting the pipes in the headers, and 
the best arrangement of the pipes in relation to each other. 
When you buy a Green Fuel Economizer you buy more than 
an economizer. You buy the economizer engineering and 
economizer experience that go with it. Send us information 
and we will make a preliminary lay-out and estimate. Ask 
for Book ‘*P 106.” 


The Green Fuel Economizer Co. 
Matteawan, N. Y. 


New York City, Boston, Chicago, Atlanta, San Francisco, 
Los Angeles, Seattle, Salt Lake City, Montreal. 


Engineers; Builders of Green's Fuel Economizers, Fans, Blowers 
and Exhausters, Steam Air Heater Coils, Waste Heat Air Heaters, 
Mechanical Draft, Heating and Ventilating and Drying Apparatus, 
Draft Dampers and Engines. , 
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INSIDE JOINTS 
STRAIGHT TUBES 
BACK PRESSURE 


The first cost of a 


NATIONAL 
FEED-WATER 
HEATER 


is practically the only 

-cost and the installa- 
tion the only attention 
it requires. 


Nothing could be sim- 
pler, more effective or 
more durable in heater 
construction. 


Write for details. 





The National Pipe Bending Co., 


175 Lloyd Street, New Haven, Conn. 


120 Liberty Street, New York 54 High Street, Boston, Mass. 




















COOKSON STANDARD ALL CAST 
IRON FEED WATER HEATERS 


Highest Tem- 
perature and 
Positive Purifi- 
cation of feed 
ee water. 
{ COOKSON IMPROVED |” Lal seeeeet Sage 
FEEDWATER HEATER | — ration and Re- 
ee Bayes Yacwine Co moval of Oil. 
pit Ss Automatic 
Control of Cold 
Water Supply. 
Dry Steam for 
Heating Pur- 
poses. 
Finest Grade 
Special Fittings. 
Lime Catch- 
ing Pans. Es- 
pecially Adapt- 
ed for use with 
Heating Sys- 
tems, Dryers, 
Etc. 
Write for our 
new Heater 
Catalog. 


BATES MACHINE COMPANY 


Sole Manufacturers Joliet, Iinois 
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An All Around Heater 
Inside and Out 


The inside tubes heat the 
water, the outside shell 


keeps it hot. 


The 
Baragwanath 
Steam Jacket 

Heater 
differs essentially from all 
others in that it presents 


absolutely no cooling sur- 


face. Write for full par- 





ticulars. 


Wm. Baragwanath & Son, 


54 West Division Street, 
Chicago, Illinois, U:S. A. 


Thos. B. Whitted, Piedmont Blidg., Charlotte, N.C., Southeastern Manager 











THE WHITLOCK OPEN EXHAUST 
Feed Water Heater and Purifier 


tmmhsosr 








Perfect Oil Separation. Easily Cleaned. The Highest 
Possible Temperature in the Feed Water. 


Manufactured by 
THE WHITLOCK COAL PIPE COMPANY 


HARTFORD, CONN. 
New York Office—Singer Building, 85 Liberty Street. 











DXHAUST STEAM 


EXHAUST IINLET ExHAUsT | OUTLET 


costs money and will 
repay its cost if you use 


THE OTIS 
TUBULAR 
FEED WATER 
HEATBR, OIL 


SEPARATOR 
AND 


PURIFIER 


It rarely requires clean- 
ing because the tube ¢ jf 
plates are set at an #45m 
, 3 
angle which prevents * 
sediment from settling 
among the tubes. 





Write for full information. 





The Stewart Heater Go. 


45 B. Delavan Avenue, Buffalo, N. Y. 











HOW LIVE STEAM 
KILLS 


SCALE 


The Eclipse Feed Water 
Purifier provides even 
temperature throughout 
the entire area of the 
boiler, perfect and even 
circulation, and the re- 
sulting economy in fuel 
on account of high tem- 
perature of the feed 
water and elimination 
of scale. 





Ask for the book, 





THE ECLIPSE 
FEED WATER HEATER 
AND PURIFIER CO. 
OSHKOSH, - WISCONSIN, 
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MARSH BOILER FEEDERS 


are designed for handling hot as well as cold water. 
They are at regular prices fitted with bronze Piston 
Rods, bronze Water Cylinder Liners 
held in place by Studs, bronze Valve 
Seats, Stems, Nuts and glands. THE 
~,. BEST OF MATERIAL AND THE 
. —i -# BEST OF WORKMANSHIP ONLY 
=. © Go INTO MARSH PUMPS. 


Write for Catalog 17-G. 






















































Be  lipend > face Condensers. 


| Simple and Duplex Boil- 

er Feeders. Jet and Sur- 
a Power 
Simple Plunger Pump _ and Electric Pumps. 


Battle C K, . sie 
aemsieen Steam Pump Co., ~*"micn*° Ge 
THE pg JOHN H. MCGOWAN GO. 
Dean Bros. Steam Pump Works tea Gincinnati, Ohio | 
INDIANAPOLIS . PUMPING 
MACHINERY 





Single Duovlex 
and Fly-Wheel 
"ypes 
Water Works 
Pamping Engines 

















in quaptities of ONE TON A MINUTE or more. 


We can elevate A a distance of 100 i] ENT A N 
or convey your | feet for less than 





Catalog Free. 















THE C. 0. BARTLETT & SNOW COMPANY, 











Adapted especially for gas 
engines, motor and belt 
powers, in harmony with 
present requirements 

Catalog sent on request. 


F.E. Myers & Bro., 
Ashland, Ohio, U. S. A. 

























oe \. Y 
| pe 
Py 

Fn | A-WATER INLET 


| B-PUMP 
| CONNECTION J 











What Are Your Boilers Doing? 


Are you getting the best economy ? 
Is your coal best fitted for your purpose ? 
Can You Tell Your Evaporation ? 


DETROIT METER 


Will Give You a Continuous Record of 
Your Boilcr Feed Water 
Built in all sizes for all requirements of power 
plants, heating companies and for 
measuring any liquid. 


CENTRAL STATION STEAM COMPANY 
Detroit, Mich., U. S. A, 


SEND FOR CATALOG. 
























THE 





WATER 


WRITE FOR 


Tubes Fast At One End Only 


| B | al consequently these heaters are easy to clean and safe 
from troubles due to expansion and contraction. 

A Riblet Heater will save its cost more frequently 

. F k ) than any other device you could install in your plant. 


Erie Manufacturing and Supply Co. 


HE ATER 1203 Peach Street, 


A CATALOG 





Erie, Penna. 
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THE VALUE OF SMALL TOP 
CLEARANCE 


The Wheeler-Edwards Air Pump always works in the 
vertical position and is crank driven, so that the clear- 
ance space at the top of the piston can be made very 
small indeed. 

We are further able to reduce the clearance because 
of the fact that there are no valves on the bucket, so 
that the smooth surface of the piston can be brought 
up close to the under surface of the valve deck. If the 
pump is handling only air, practically the entire charge 
of compressed air is found out. If it is handling air 
and water, the water remains below the air, so that if 
there is enough to fill the clearance space, no air will 
be left in the pump to re-expand during the return stroke. 

In some air pumps, the air must be discharged through 
valves upon which there is a head of several feet of water. 
That is, it must be compressed to considerably more 
than atmospheric pressure before it can get out. Wheeler- 
Edwards pumps can be arranged to have no head of water 
upon the valves and the air passes out freely. Another 
thing, as the pump is crank driven, the piston dwells 
at the end of the stroke, giving the valves plenty of time 
to seat themselves before the beginning of the return stroke 

All these features are in marked contrast to ordinary 
pumps in which there are large clearance spaces, a con- 
siderable head of water above the valves and a quick 
jerky motion at the beginning and end of each stroke. 

The Wheeler-Edwards pump will show an increased 
vacuum of } to 1 inch over ordinary pumps and will 
equal or exceed the best rotary dry-vacuum pumps 
operated in connection with hot-well pumps and air 
coolers. 

Write for Treatise “103 P.’’ 


WHEELER 


CONDENSER & ENGINEERING 
CARTERET, NEW JERSEY. 


New York, Cincinnati, Chicago, Denver, Boston, Pittsburg, 
St. Louis, San Francisco, Atlanta, Houston, St. Paul. 
(Builders of Wheeler Surfece, Jet and Barometric Condensers, 
Wheeler-Volz Combined Surface Condensers and Feed Water Heater, 
Wheeler Feed Water Heaters, Wheeler-Barnard Cooling Towers, 
Wheeler-Edwards Air Pumps, Wheeler Centrifugal Pumps, Wheeler 
Rotative Dry Vacuum Pumps and Wheeler Multiple Effect = 

Evaporating Machinery). 



















WARREN STEAM PUMP CO., 


Warren, Mass. 


PUMPS FOR ALL REQUIREMENTS. 


PISTON DEEP WELL VERTICAL 
HYDRAULIC PLUNGER POWER 


Air Pumps and Jet Condensers. 


Combined 
Air and 
Circulating 
and 
Marine, 


CATALOG ? New York Office, 95 Liberty St. 














Ask for 


Deming = “sr 


ll. 
**Feedin 
Boilers.’’ 








any Power 


service. 


For oper- 
ation by 
any power. 


Pumps 








The Deming Company 


Pancipet cities Salem, Ohio 

















BLAKE 


PUMPING MACHINERY 





Duplex Outside End Packed Plunger Pump For 300 Lis, Maximum Pressure. 


We manufacture Steam and Power Pumps for 
every possible variety of service for use in 


POWER STATIONS—REFRIGERATING PLANTS 
MARINE INSTALLATIONS—SUGAR HOUSES 
MINES—OFFICE BUILDINGS 
QUARRIES—CONTRACTING WORK 
BREW eine PAPER MILLS 
ANNERIES 


SMELTERS—REFINERIES 
FOUNDRIES, ETC. 


THE GEO. F. BLAKE MANUFACTURING CO. 
115 BROADWAY, NEW YORK. 


Works: East ambridge, Mass. Branch Offices in all principa cities. 
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Alberger Condenser Co. 

















Condensers, Centrifugal, 
Cooling Volute, 
Towers, 95 Liberty St. P 
Vacuum New York = 
Pumps, Turbine 
Heaters Pumps 





Alberger Pump Co. 


ON ACCOUNT 


of their extremely low cost of 
operation and the small 
amount of attention requlied 


Goulds 
Efficient 
Power Pumps 


are growing in favor wher- 
ever they are installed. Let 
ussend you Catalog of Pumps 
for every service. 


The Goulds Mfg. Co. 
Seneca Falls, N. Y. 


New York. Philadelphia. Pittsburg. St. Louis. New Orleans. Chicago. 
Los Angeles. San Francisco. Louisville, Ky. 











Offsets Alf Danger Of ; 
Bursting Mains 


In time and fuel saving alone the 


FISHER PUMP GOVERNOR | 


would repay its cost repeatedly 
but considering also its saving in 
repair costs, it is an immensely 
profitable investment. 
WRITE! 


The FISHER GOVERNOR CO, 
MARSHALLTOWN, IOWA. 














... THIS... 
GRAVITY ACTION 
GOVERNOR 


opposes the resistance of 
a weighted lever to the 
centrifugal force of the 
balls. The speed varies 
with the position of the 
weight on the lever. 


Catalog ? 


The Gardner Governor & Separator Company, 
QUINCY, ILLINOIS. 





Laboratory 
Vacuum Pump 


==>. 
LA = 


¢) VACUUM. 




















t STEAM. DISCHARCE. ! 


This apparatus is used to create and maintain a vacuum, 
and finds application in chemical and other Laboratories. 
With a water pressure of 10 to 20 pounds it will create a 
vacuum up to 294 inches mercury. 


It is inexpensive and reliable: no moving parts, therefore 
no wear and tear. We construct these machines for operation 


by either steam or water pressure, which must be stated on 
order. Catalog 4-P and prices sent on application. 


SCHUTTE @ KOERTING CO. 


Tompson and 12th Sts., Philadelphia 


New York: 50 Church Street Pittsburgh: Keenan Building 
Boston: 43 High Street Chicago: 805 Security Bldg. 


O. C. Goeriz & Co., San Francisco 








HYDRAULIC JACKS 


Every type of first class 
thoroughly guaranteed Hy- 
draulic Jacks for all classes of 
work are manufactured by us. 
' Over 400 different types 

and sizes from 2 to 1000 

tons capacity. 








Each and every tool 
guaranteed. 


\ Send for Jack Cata- 
ae log No. 68. 





Watson Stillman Co., 
New York City. 


Chicago Office, 453 Rookery. 


50 Church St. 


a 
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THE RUST 


WATER TUBE 


BOILER 








SAFE, SIMPLE, DURABLE, 
ECONOMICAL, ACCESSIBLE 
Write for Report of Tests by William Kent. 


THE RUST BOILER CoO.., 


PITTSBURGH, PENNA. 


Branch Offices : New York, 50 Church Street ; Birming- 
ham, Alabama, First National Bank Building. 














PARKER BOILER CO. 


WATER TUBE BOILERS—SUPERHEATERS. 


PHILADELPHIA, PENNA. 


New York—Pittshure—Chicago—Denver—San Francisco. 


Foster Superheaters 


Save feed water, condensing water, coal and boiler power. 


POWER SPECIALTY CO., 
111 BROADWAY, NEW YORK. 























FRANKLIN ““Séiter ~~ 
ess : % ; fies 5 1 BUILT BY 
“ FRANKLIN 
if BOILER 
WORKS 
co., 
TROY, N. Y. 


SALES OFFICE 
39 Cortlandt St., 
New York, N. Y- 














3 Times the Circulating Speed 


of any other boiler 
gives the 


VOGT WATER- 
TUBE BOILER 


a freedom from scale form- 
ation and a steaming effi- 
ciency unapproached by 
the next best. 

Ask for full description. 


HENRY VOGT MACHINE CO., Inc. 


LOUISVILLE, KENTUCKY 














All Wrought Steel 
Construction 








Ask for New Catalog P. W. 








ESTABLISHED 1865. 


E. KEELER CO. 


Williamsport, Pa. 


New York, Philadelphia, 
Chicago, San Francisco, 
Wilkesbarre and New 
Orleans. 



































KEWANEE, TANKS 


We are the largest and best manufacturers of storage and pressure 
tanks in the United States. The story is told. See Book No. 51. 
Send your specifications. 


KEWANEE BSILER COMPANY 


KEWANEE, ILLINOIS. 





———"WATER TUBE 





Edge Moor Boilers 





EDGE MOOR IRON CO., Edge Moor, Delaware 


Results of 27 years’ 
Boiler Making 


Experience 











Send for Catalog S. 
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Of Economy 


in any power plant is the boiler 
system. If you appreciate that 
fact you will do well to inves- 
tigate 


Our Safety Water 
Tube Boiler 


Built for any pressure from 125 
to 300 pounds. Meets all the 
high duty requirements of 
modern triple and quadruple ex- 
pansion and compound engines. 


Perfect circulation, remarkable 


economy, and freedom to expand 
and contract, are features. 


Ask for illustrated catalog and 
latest test report. 


Oil Well Supply Co., 
Pittsburgh, Pa. 


Boiler Works Dep't. - - OSWEGO, N.Y. 
Branch Offices—NEW YORK, PHILADELPHIA. 








Save Money by Buying a 


ROBB-MUMFORD 








Internally Fired Boiler 


Low first cost—Saving in fuel—Durable, 
Safe—Built in all sizes from 60 to 250 
horsepower. 


ROBB-MUMFORD BOILER COMPANY 


SOUTH FRAMINGHAM, MASS. 


New York Office. 90 West Street. Boston Office, 170 Summer Street. 
Built in Canada by Robb Engineering Co., Ltd., Amherst, N.S. 








~7 WICKES 
. | Horizontal 
Tubular 
Steam 


Boilers 


HIGHEST GRADE 
THE WICKES BOILER CO. 


Also Manufacturers of the Wickes Vertical Water Tube Safety Steam Boilers 
Main Office and Works, Saginaw, Mich. 








Ss 





SALES OFFICES : 
1411 West St. B'ld’g., West and Cedar Sts., New York City. 
A mre ree 1139 AmericanTrust B'ld’g., Chicago, Il. serene 
Penobscot B'ld'g., Detroit, Mich. Empire B'ld'g., Pittsburg, Pa. 
601 Brown-Marx B'ld'g., Birmingham, Ala. 


Ja TERS 


AND SUPERHEATERS 


All Flange Steel Construction 


Sent for { Boiler Logic and 
Superheater Logic 




























421Olive St., 
St.Louis No 











Heine Safety Boiler Co. 
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Have You Regulator Troubles ? 


If so, you can end them permanently by installing the 


@ COLLIN STEAM PRESSURE REGULATOR 


which insures continuous satisfactory service. 
Made in sizes from 34” to 8” inclusive. 
Illustrated Catalogue “B-E” gives full description and list. 


THE OHIO BRASS CO., Mansfield, 0. 


NEW YORK, 32 Cortlandt St. CHICAGO, 277 Dearborn St. 
SAN FRANCISCO, 138 Front St. 




















THE a The Vigilant Feed 


B E Ky In Y "Tr Water Regulator 


for Steam Boilers was the first 
in the field, and has the longest 


and best record of any of these 

Safety devices. Costs less to operate 

‘ and maintain. Constructed on 
Automatic 


a differen. and _ better prin- 
o— than any other Investi- 

ate it and the FULTON 
fu MP GOVERNOR, and send 
for latest catalog with list of 
users. A guarantee froma Tre- 
sponsible firm with every ma- 


Feed Water , 
REGULATOR Hi 





chine. 
Send for Catalogue THE CHAPLIN-FULTON 
BERRY ENGINEERING COMPANY MFG, CO., 
Chester, Penn. eee S| 
Metropolitan Office, 136 Liberty St., New York City, D. W. Patterson, Agent, Harrison 











Bid., Philadelphia, Pa, 














“The BARNES” 
LATHES 


on a - ti - 
“lt oo = 9 in. to 13 In. Swing. 


No. 4% Lathe, 9in. x 25in., List $ 75 
No.5 Lathe, ll in. x 34in., List 00 00 
Our 13 in. lathes made 5 to 10 feet long. Send for lathe 


THE PHOSPHOR BRONZE SMELTING CO.. Limite, 


2200 WASHINGTON AVENUES: PHILADELPHIA, PA 


ELEPHANT BRAND ~ % pita. Doronge ”’ 





INGOTS, CASTINGS, WIRE, RODS, SHEETS, Etc. 
— DELTA METAL — 
CASTINGS, STAMPINGS and FORGINGS 


REGU: SPAT. OFF. ORIGINAL ano Sove Maxens in THe U.S W. F. & JOHN BARNES CO., 990 Ruby Street, Rockford, (Il, 


MORRIN C L i iv A X BOILERS 


They are compact, safe, strong, durable, and very simple in construction. Large heating surface 
great economy, and many other valuable features. Ask for booklet. 


MORRIN CLIMAX BOILER WORKS, - - - 


catalog 

















, quick steam generation, 


BROOKLYN, N.Y., U. S. A. 


THE BABCOCK @ WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


WATER TUBE STEAM BOILERS 


STEAM SUPERHEATERS—-MECHANICAL STOHKERS 











Barberton, Ohio — WORKS Bayonne, N. Jj. 
BRANGH OFFIGES 
Boston—Delta Building DENVER—435 Seventeenth Street Mexico Citry—7 Avenida Jurez 
PHILADELPHIA—North American Building SALT LAKE Crry—Atlas Block HAVvaNa, CuBA—1!164 Calle de la Habana 
SAN FrRANcIsco—99 First Street CuHicaco— Marquette Building Los ANGELES—Trust Building 
PirtsspurG—Farmers Deposit Nat. Bank Building ATLANTA, GA.—Candler Building CINCINNATI—Traction Building 





New ORLEANS—533 Baronne Street CLEVELAND—New England Building SeEaTTLE—Mutual Life Building 
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A Perfect Water Level 


is only possible where the boiler automatically 
orders water as it is needed. 


The 

Gould 
Feed 
Water 
Regulator 








enables the boiler to obtain water in 
exact proportion to the evapora’ ion. 


WRITE FOR BOOKLET 


The Safety Equipment Manufacturing Co. 
Power Plant Specialists 


176 E. Lake Street CHICAGO, ILL. 
















SATISFACTORY SERVICE 
FROM A GAS ENGINE 


Is assured the careful buyer who, 
afterinvestigating the gas engine 
proposition thoroughly, invests 
ina 


Gas 
Gasolene or 


Producer 
Gas Engines 


The patented wipe spark igniter 
jnsures the absence of allignition 
troubles, while the accessible 
design makes it simple for any 
one to properly adjust the Foos. 


In fuel economy The Foos, with a proven thermal efficiency of 28%; 
ranks second to none. If you want more facts ask for Catalog No. 16. 


THE FOOS GAS ENGINE CO., Springfield, Ohio 














The overload capacity. of G-W electric 
generators makes them popular with the 
engineer. In emergencies they do better 


Bulletin 80M 


describes our D. C. machines. 


than is expected of them. 








GROGKER-WHEELER GOMPANY 
Ampere, N. J. 








Fort Wayne Motors 


will drive your Machines better, easier and cheaper 
than they can be driven by the old belt-and-line- 
shaft method. Save at least one-third in power 
cost. That’s worth saving. 





Type EF motor without sub-base. 


Ask for our Catalog ‘‘Motor Drives.’’ 


It shows various 








Kinds of machines driven by Fort Wayne Motors. Ask 
us how much we can save you. T13 
SALES Main Offtce : IN MOST 
OFFICES 


LARGE CITIES 


Fort Wayne, Ind. 








TRIUMPH 


INDUCTION 


MOTORS 


HIGH EFFICIENCY 
HIGH POWER FACTOR 
COOL RUNNING 


TO 


75 
H. P. 





10 i. P., 220 V., 3 H.P., 1200 R. P.M. 


Triumph Electric Co., 


Main Office and Works: 


CINCINNATI, OHIO 
BRANCHES IN ALL LARGE CITIES 
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Simplicity A 
Big Feature. 


Fag? s ONE REASON why Riverside 

Gas Engines are so famous. They are 
as reliable as a Steam engine and are 
built like a ‘‘*man-of-war.” 


12 types and 72 sizes to choose from. 


Riverside Engine Co., 
Oil City, Pa. 


New York City, 50 Church St. Pittsburg, Keenan Bldg. 





Cleveland, Holbeck Co., 924 Rockefeller Bldg. Fitchburg, Mass., The Brown-Russell Co. Atlanta, The W. E. Austin Co., Candler Bidg. 
Indianapolis, Mr. F. Louis Egan, 1180 Congress Ave. 

















New York Office, 
26 Cortlandt Street. 


Pittsburg Office, 
310 House Building. 


WARREN GAS ENGINES 


Horizontal and Vertical 
Types up to 700 H. P. 


NOT AN EXPERIMENT 


Economy and Reliability Have Been 
Demonstrated by Actual Service 


FULLY GUARANTEED 
For All Street Railway, Electric 
Light and Power Requirements 


STRUTHERS-WELLS COMPANY, 
WARREN, PENNA. 














PRODUCER 
GAS 


THE CHEAPEST POWER IN THE WORLD 





GAS ENGINES, GAS PRODUCERS 
COMPLETE PLANTS INSTALLED 





BROOMELL, SCHMIDT & STEACY CO., 
YORK, PENNSYLVANIA. 








The 
Compact Construction 


of the 














THE WAYNE GAS ENGINE #5 Producers from 35 H. P. up. 


Will develop more power with less consumption 
of gas than any engine made, 

Many have been used for 
years without tue expendi- 
ture of $1 for repairs, 










Each engine covered by a positive guarantee, Send for Catalog 


The Fort Wayne Foundry and Machine Co., Fort Wayne, Ind, 


New York Office: 100 BROADWAY, 














DuBois Engines 


together with their unusual weight and 
simplicity render their action most steady, 


powerful and economic. Write jor catalog. 


DU BOIS IRON WORKS 


Established 1877 
805 Brady Street DU BOIS, PENNA, 
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SOUTHWARK 
FOUNDRY AND MACHINE CO. 


Philadelphia, Pa. 
SOLE BUILDERS OF THE 


PORTER-ALLEN AUTOMATIC STEAM ENGINE 


the use of which insures a high economy in steam consump- 
tion and a minimum cost of maintenance. 


The design is unsurpassed for simplicity and compact- 
ness, while the details of valves and gear, bed-plate con- 
struction, etc., are greatly liked by all users. 


Adapted to every class of service 





The Ball Engine Co. 
Erie, Pa. 








SHEPHERD ENGINES 


OFFER old fashioned honesty in workmanship and material. 
Modern scientific methods in design and construction. Future 
economy and efficiency when cheap competitors are in the 
scrap heap. The catalog tells why. 


SHEPHERD ENGINEERING CO., Williamsport, Pa. 





















MOUND TOOLS. FOR THE ENGINE ROOM, 


This cut represents our new set of 20 tools gotten 
up for use in the engine room. Strictly high- 
grade tools with all the good points of toolsmith- 
ingin their make-up, Conveniently arranged in 
finished Oak Case and every tool is guaranteed. 
No. 20 Set of 20 Tools . . . $4.00. 

Book “Engineers’ Chums’’ free. Address Dept. B 


MOUND TOOL AND SCRAPER CO. 
1606-1608 N. BROADWAY, ST. LOUIS, U. S. A. 





ENGINE AND BOILER BARGAINS 


ENGINES 
16 x 32 Buckeye, Automatic 
14 x 24 Atlas, Automatic 
1314 x 15 Taylor, Automatic 
12 x 18 Brownell, Automatic 
12 x 24 Wetherill, Corliss 12 x 14 Green, Automatic 
10 x 30 Hamilton, Corliss 12x12 N. Y. Safety, Automatic 


Als» large assortment of Automatic and Throttling Engines of 
other sizes. 





20 x 42 Allis, Corliss 

18 x 42 Hamilton Corliss 
18 x 36 Wright, Corliss 
14 x 24 Wright, Corliss 


BOILERS 
84 x 18, 78 x 16, 72 x 18 High Pressure, 72 x 16, 66 x 16 and smaller 
sizes of Horizontal Tubular Boilers, also Vertical and Fire Box 
Boilers from 5 to 60 H. P. 
Heaters, Pumps, Tanks, Saw Mills, Iron Working Too-:s, etc., etc. 
Write for bargain list. 





We are the sole manufacturers of the celebrated ‘‘Leader’’ 
Injectors and Jet Pumps. 


THE RANDLE MACHINERY CO. 
1768 Powers &St., CINCINNATI, OHIO. 











THE ONLY METAL POLISH 


that works quick and easy and keeps its lustre. 
Holds old trade and makes new. IT DOES NOT 
DETERIORATE. Established 16 years. 
3-Ounce Box for 10cts. 5-Pound Pails, $1.00 
Sold by Agents and Dealers all over the world. 
Ask or write for Free samples. Highest Award, 
Chicago, '$3; St. Louis, ‘04. 
GEO. W. HOFFMAN, Expert Polish Maker, 
295 E. Washington St., INDIANAPOLIS, IND. 
Branches—New York, Chicago, San Francisco, 














ANY SPEED FROM HIGH TO LOW—TRUMP ALWAYS 


Northern motor drives insure a good play at all times—a handful of tramp 








speeds for the operation of pumps, blowers, compressors, conveyors, etc. 
Means that each machine is driven at the speed best suited to its load for ope- 
ratins conditions, Q@Booklet 8.9 willsuggest some means of applying North- 
ern motors in your work to assure maximum results. 

NORTHERN ELECTRICAL MANUFACTURING CO., Madison, Wis., U.S. A. 


Manufacturers of Standard and Special Electrical Machinery. 872 














We Manufacture 
AN ECONOMICAL 
AND DURABLE 
ROTARY ENGINE 


Send for Catalogue. 


Ball-Cooley Engineering Co. 


316 HUDSON ST., NEW YORK CITY and 159 GREEN ST., BOSTON. 








the (jriffith & Wedge Co. 


Established 1840 
Zanesville, Ohio, U.S. A. 


Manufacturers of 


TheOhioCorliss Engine 
and Hoisting Engines 











CORLISS ENGINES 
Refrigerating and 
Ice Making Machinery 
THE VILTER MFG. CO. 


910 Cl.nton St., Milwaukee, Wis. 





Good Engines 


for every power 
purpose. Ask 
for Catalog. 


~” Watertown 
Engine Co., 
Watertown, N. Y. 











for Pistons and Bearings. 
A. Allan & Son 482 Greenwich St. NY. 











ALBERGER TANDEM GAS ENGINES 


ACCURATE REGULATION FOR: ELECTRIC’SERVICE-AUTOMATIC CUT-OFF AND 
RITES: FLY = W.HEEL“GOVERNOR 


_ A.H.ALBERGER: COMPANY 


45: T0:600°H.PUSING:NATURAL GAS 


: 695-697. ELLICOTT SQ. 
35°TO'500:H.P.. USING'PRODUCER GAS 


BUFFALO.N-Y 
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Robt. Wetherill & Co., Inc 


CHESTER, PENNSYLVANIA. 


CORLISS STEAM ENGINES 


Manufacturers 


POWER PLANTS BOILERS 


One Hour In 8766 


is all thet is required 
to keep The Fitch- 
burg Engine steam 
tight for 25 years. 











rete for Catalog. 


Fitchburg Steam Engine Co., 


° Geo, H. Connor, 509 Mutual Life Bldg., Philadelphia. E. H. Ludeman & Uo , 165 Broadway, New York. 
Fitchburg, Mass. H. J. Gebhardt, 1419 Fisher Bldg.. ‘hicago. W. C. Teas, Chattanooga, Tennessee. 


Western Trading Co., San Francisco. 








Rice 

& 
Sargent 
Corliss 


Engines 
THE McEWEN ENGINE 


The illustration shows a 400 K.W. Rice & Sargent engine running 150 R.P.M, especially designed for high speeds and close governing 








DESIGNED AND BUILT BY under severe and rapid fluctuations of load. CATALOG ? 
PROVIDENCE ENGINEERING WORKS RIDGWAY DYNAMO AND ENGINE COMPANY 
Main Office and Works PROVIDENCE, R. I. Works—Ridgway, Pa., U. 5. A. 














The Delay Costs More 
Than the Work 


The Underwood method cuts out all 
of the delay without increasing the 
cost of the work. Write for further 
particulars. 

AMMONIA CYLINDERS INDICATED 


Engineers may have ‘‘Booklet P’’ on request. 


H. B. Underwood & Company, 


ESTABLISHED 170 
1021 Hamilton Street ; Philadelphia, Pa. 
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SKinner Engines 


CENTER CRANK 
SIDE CRANK 
SINGLE and FOUR VALVE 





SIDE CRANK TYPE SKinner Engine Co., 
Erie, Pa. 


CENTER CRANK TYPE 














BUCKEYE ENGINE COMPANY, 


SALEM, OHIO 


BUILDERS OF HIGH CLASS 


STEAM AND GAS ENGINES 


HIGH IN DUTY, SUPERIOR IN REGULATION 
AND 


ABSOLUTELY RELIABLE 


CORRESPOND WITH US BEFORE PURCHASING 
CATALOGS ON APPLICATION 

















Long Life Nominal Repairs Perfect Regulation 


The Clark Heavy Duty 
Corliss owes much of the 
cconomy of its operation, 
to its perfectly uniform 
Valve travel—this is a 


feature found in no other 





Corliss engine. Write. 


Clark Bros. Company, - - Belmont, N. Y. 

















FINE RESULTS FROM COOPER 
CORLISS ENGINES 


are being secured in all classes of service. 
Weare Engine Builders and also do Com- 
plete Steam Plant Engineering. 


The C. & G. Cooper Co., 
Mt. Vernon, Ohio. 


Branch Offices. 


New York, 918 Bowling Green Bldg.: Boston, 411 
Weld Bidg.; Pittsburg, 604 Frick kidg.: Philadel- 
phia, Drexel Bldg.: Atlanta, 310 Candler Bidg.; 
Charlotte, N. C., Court House Square; Chicago, 
1539 Frist Nat'l Bank Building. 
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McINTOSH, SEYMOUR & CO. 


NEW YORK: SAN FRANCISCO: BOSTON: 
Mcintosh, Seymour & Co., 50 Church St. Charles C. Moore & Co., 99 First St. J. A. Grant & Co., Tremont Building. 














ON A MINUTE’S NOTICE 


a * 





We have for immediate delivery: 


One 18-inch by 42-inch girder frame engine, 
left hand, 90 revolutions, rated at 250 h.p.; 
wheel 14-ft. diameter by 48-inch face. 


One 19-inch by 42-inch girder frame engine, 
right hand, 100 revolutions, rated at 280 h.p.; 
wheel 14-ft. diameter by 33-inch face. 





The above are N€W engines. 


Bates Vertical Automatic High Speed One 14-ft. diameter by 28-inch face pulley, 
Engine for connection to Pumps. Espe- turned for belt. Hub bored 11l-inches diam- 
cially adapted for eter. Wheel weighs 15,000 pounds. 

WATER WORKS. IRRIGATION Get busy and communicate with us. 
> 


and other places where it is desired to 


move a large volume of water at small Cc. H. BROWN ENGINE CO., Inc. 


expense. 
CATALOG FOR THE ASKING. FITCHBURG, MASS. 


BATES MACHINE Co., Joliet, 111. Chicago Representative—FrankK H. Ponp & Co., Fisher Bldg. 
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THE 
WORKING 
JOINTS 


that is, the bearings, are the vital parts of an engine. They 
are practically the only parts subject to wear and the mater- 
ials of which they are made, the provision for adjusting them, 
and the oiling arrangements determine whether the engine 
will be long-lived and reliable or whether it will soon develop 
hot bearings, require re-babbitting, etc. 


The most important bearings of an engine are those at 
the two ends of the connecting rods. In the above vertical 
section of an 


AMERICAN-BALL 
ANGLE COMPOUND ENGINE 


you will notice that the crank pin is not overhung. 
The shaft is therefore better able to withstand bending mo- 
ments, and to hold the crank pin in line. There is no temp- 
tation to use a shortened crank pin. Moreover, as com- 
pared with a simple engine of the same capacity, thrusts 
are divided into two components and the maximum bending 
moment thereby reduced. 


Again, notice the cross-head, it is solid, and has no detach- 
able parts, an important matter in a high speed engine. 
The guides, instead of being solid with the engine frame 
casting, are detachable and renewable, in fact, they can be 
adjusted while the engine is in motion. 


The size of these bearings gives a very liberal margin of 
safety at the usual speeds and an Angle Compound engine 
ean be safely run at much higher speeds than our ratings. 
All these bearings, including even cross-head and guides 
of the valve stem, are served by an oiling system, the oil 
being pumped direct to a storage tank from which it is 
distributed by sight feed oilers. 


A prominent engineer, after going carefully over the sev- 
eral features of this engine, said that it was a ‘poem in 
steam engine design.”’ 


We have a tersely and clearly written booklet of 32 pages 
in which all the points, such as steam economy, saving in 
floor space and foundations, absence of vibration, uniform 
turning moment and other features peculiar to this engine 
are clearly and concisely set forth. 


AMERICAN ENGINE CO., 


22 Raritan Avenue, Bound Brook, N. J. 








Capacity: 
30 to 500 
Lights 


MAKE 
YOUR 
OWN 
LIGHT 
Why not? 


Figure out your present cost of ligliiing, then let us show you how to 
reduce the expense and at the same time have better light, better 
distribution, and more satisfactory service inevery way. Needs the 
least amount of steam, space and attention and will out wear anything 
of its kind on the market. 


Engberg’s Electric & Mechanical Works, St. Joseph, Mich. 





Send for 
Illustrated 
Catalogue 

















’ 


**True in the long run.’ 


If you had what is lost 
in breakdowns, you could 
build a_ railroad. 

We are fighting the lia- 
bility to leaks and breaks 
with all our might in our 
smallest fittings. 


True, it costs a trifle more 
~to install, but—in the long 
run— 


Fitting Catalog ‘‘D”’ 
“The Fittings That Don’t Leak.’”’ 


THE TRIUMPH ICE MACHINE Co., 
Cincinnati. 

















York Manufacturing Co. 
YorkK, Pennsylvania 


We manufacture all 
machinery and parts 
needed to equip a 
complete Ice or Re- 
frigerating plant— 


Machines, Conden- 
sers, Tanks, Cans, 
Coolers, Piping, 
Boilers and Am- 
monia Fittings. 
ofall kinds. We em- 
ploy over 1,250 men 
in the manufacture 
of Ice and Refrigerat- 
ing Machinery ex- 
clusively. Catalogue 
sent upon request. 











—eeeeiaaanil 




















September 15, 1908. 








POWER AND THE ENGINEER. 113 















POWER COSTS 
GUARANTEED 


The American Diesel Engine 
is not only the most eflicient 

engine on earth but it burns the 
> cheapest liquid fuel— 
crude oil. We can guar- 
antee a cost which no 
other engine can de- 
velop under test. 


Write for Catalog. 
AMERICAN DIESEL 


ENGINE CO. 
11 Broadway, WN. Y. 














For small and medium sized plants our 


OIL ENGINES 


are cheaper, simpler. more compact than any other motive 
power. 8 H. P. hours per gallon of cheap oil. 


5315 H.P. used by Baldwin Locomotive Works 
The ‘De La Vergne’”’ Vertical two-Cycle 4 to 25 H. P. 
‘“‘Hornsby-Akroyd” Horizontal Four-Cycle 2 1-2 to 250 H. P. 


DE LA VERGNE 


lad OAS Ge we Op 8 =e Gn OF 
Foot East 138th Street, NEW YORK. 






















DE LAVAL 


Steam Turbine Motors 
Steam Turbine Dynamos 
Steam Turbine Blowers 
Steam Turbine 

Centrifugal Pumps 
Eiectro Motor 

Centrifuge! Pumps 






















De Laval Multi-Stage Pump. 


DE LAVAL STEAM TURBINE CO., 


Works and Sales Offices, TRENTON, N. J. 









Send for Catalog No. 20. 











Estimate the Wear 


It is entirely a question of “How much 
wear” that determines the useful life of 
a prime mover or any other machine. 
The small Curtis Turbine Generator Set 
has every advantage over other prime 
movers on account of the small number 
and simplicity of parts subject to wear. 
There is no piston, cylinder, valve or 
valve mechanism wear to increase leak- 
age and friction, impair alignment and 
injure perfect valve adjustment with the 
resulting decrease in efficiency and life. 
The Curtis Turbine has two or four main 
bearings, plain and simple, and fully 
lubricated with clean oil. The few small 
bearings in the governor mechanism are 
also fully protected from wear. These 
are all the wearing parts. There are no 
internal ‘wearing parts in the Curtis 
Turbine to cause a decrease in efficiency 


or make trouble for an engineer. 


Estimate the wear and the 
probable life of the small prime 
mover with which you are most 
familiar and mark the contrast 


with the above conditions 


Every steam engineer will gain by mak- 
ing himself familiar with the many prac- 
tical advantages of the Curtis Steam 
Turbine Generating Set. It is to his 
advantage todo so. Modern engineers 


need modern machinery. 





General Electric Company 


Principal Office, SCHENECTADY, N. Y. 





New York Office, 30 Church St. 





Sales Offices in all large cities. 1789 
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Winenzel Gas Engine 
and Suction Producer Plant 





Power Plant of the M. & St. L. R’y shops—where we have 


The above cut shows one of the direct connected units in the 
four different Engines. 


“This Engine ran day and night without a single stop for 
92 days—when shut down for examination was in perfect 
condition.” —From operator's report. 


How about reliability ? 


Minneapolis Steel and Machinery Co., 


Minneapolis, Minn. 
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The Oil-ManWill Get You 
If You Don't\Watch Out 











The oil-man with his yearly contract and ever ready fountain pen will 
have no chance to get your autograph if you have once tried 


Keystone Grease 


One pound of KEYSTONE outlasts 50 gallons of the best lubricating 
oil and does far better work in the bargain. It’s the only sensible 
lubricant for modern machinery. Anyone who has used it will swear 
to that. Let us send you the booklet ** Grease vs. Oil.” 








See our advertisement on page three. 


KEYSTONE LUBRICATING COMPANY, 


Department B. 
PHILADELPHIA, PA. 





New England Office, 10 Oliver St., Boston, Mass. Southern Office, 610 Chartres St., New Orleans, La. 
Chicago Office, 1210 Tacoma Bldg. New York City Office, 96 Warren Street. 
Northwestern Office and Warehouse, 502 McPhee Building, Denver, Col. San Francisco Office and Warehouse, 268 Market Street. 
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HE largest contract ever awarded for steam pipe 
-and boiler coverings specified Carey’s. This 
was the result of an exhaustive test conducted by the 


Carey’s 


iOS DEEL BREE 


— Manhattan Railway Company of New York, which 
85 P t proved Carey’s Coverings to be more efficient and far 
anes superior in every way to any other of the numerous 


makes. No other coverings proved to be as light, 
clean and substantial. 

afr onate Carey’s Coverings are absolutely fire-proof, and be- 
ing thorough non- conductors of heat they confine the 
’ e heat to the pipes, effectually preventing its loss 
Ma nesia through radiation, thus saving in fuel an amount suf- 
£ ficient to more than offset the cost of their application. 
The most prominent steam users everywhere use 

Carey’s Covering. Do you want to know why? 


e 
Coverings Send for Carey’s Magnesia Catalogue, It gives 


information not obtainable elsewhere. 


| THE PHILIP CAREY COMPANY 


General Offices: Station R, Cincinnati, O. 
FACTORIES: LocKland, Ohio; Plymouth Meeting, Pa. 
Branches and Warerooms: 


New York : 114-118 Liberty Street. Toronto, Canada: 112 Bay Street, East. Atlanta, Ga : 34 West Alabama Street. 
Rt. Louis: 908 North 2nd Street. Cleveland, Ohio: 123 Water Street. Charlotte, N. C.: East 7th and R R. Streets. 
Baltimore, Md. : 332-334 North Street. Buffalo, N. Y.: 45 Pearl Street. New Orleans, La. : 222 Chartres Street. 


Philadelphia, Pa.: 12th and Buttonwood Sts. Pittsburg, Pa. : 333-335 Second Avenue. 
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THE BRISTOL COMPANY STARRETT 
aaa SPEED INDICATORS 


Recording Instruments OR REVOLUTION COUNTERS 


FOR No. 104.—This indicator may be 
















PRESSURE run at the highest speed required without 
heating. The working parts are encased. 

TEMPERATURE Dial has two rows of figures, reading right 
AND or left as the shaft may run. Steel 
ELECTRICITY pointed spindle with rubber tips for both 


pointed and centered shafts. The (O) 
mark may be instantly set at starting point. 


Price, Postpaid,$1.00 


No. 107.—Has 
all the good points of 
the above, and in 
addition has a hard 














Wm. H. Bristol rubber handle for in- 
Recording sulation when used( 

on electrical machin- 
Shunt Ammeters ery. It also automatically registers 
And the number of revolutions up to 5,000, 
Bristol's thus relieving the mind from keepin 
ping 

Recording Pressure ee ; 
te Price, Postpaid, $3.00 





Vacuum Gauges For Power Plants. Send for FREE Catalogue, No. 17-R, of Fine Tools. 


The BRISTOL CO., Waterbury,Conn. 


BRANCH OFFICES 
114 asians St., NEW YORK. 753 Monadnock Building, CHICAGO. 








Athol, Mass., U. S. A. 























